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hvo-raetwm of Co)Md»f rom&htt&etl Specks with 
Spedes on No«-€<>lkkUl Structures 

Field of the Invention 

Hsi mem bo detection 

}KMOO i ? j U i ! - > < ^ 1 < 1 ' t v 

structures such as electrodes, heaos, or ceils, and to techniques in which multiple signals 
•he invention. 

Background of the Invention 

hog discovery ss i date cos s 

- ntovU 

importance are ceil surface receptors. Many of die bsouudeeular interactions that 
conn W tumongenesis involve ceil surface proums that o^o an- oe;h intra- and 
i i I e .o < * v i mh in ,i >o t* fa eeiUhat are 

v. I v. ^ ses^v. o . Xv5-v\p v.s L<. 

f <> S - ( ' < v» ' m v < < 1 > < 1 

to invade tissues ua 1 display an aggressive course of growth characterized by metastases 
t these tumors generally are associated with a poor outcome for the mmenp. for example, 
i m k< i t , ' > u o <. 

vitronectin has been implicated m angtogenesls. be;' J. Varner et o/, : dr;tegrms and 
t on > > > *■ >! \ , < < < < vs n 

m des , by the mechamcai pwrpeshes of fibrin gels and is related to a oVB3 n n 
!oen!izat5oud In Vitro Ceii Dev BiolAnim... 33:763 (1997); M. Hertom "The uVpe 
mtegrm 'vitronectin receptor? 1 in/ J Biochem Cell Biol 29:721 (1 99? u indeed, the 
iseo < O'k ( v. i > < rteb w i > a 

s \ \ w c\ . an c sn < <o j £ 5 e> sod on 

I l, ' is. - ,V'sn - , v 

• - mww ^ >,><nm coku> - - um j » 

set; face 01 hve unset cells. w>> s o era.nc me screening oi candidate compounds to 
0 f t ov m k\ < x< < > s s >. ' 

of cell surface receptors depends critically on the receptors being in then native 
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^ j» » rr- and raaimneriisuioo x « t » the drug screening process, 
us i in > V 1 ent <J > i v v i u. , uup v xUx.< i v »n» iS > oi 
cell MnUne sv -x o ? 5 , s uuut d Uysnek 

' u x ' 1 , o f •> \ x 

ceils- < >ne such lechnolog) is as; Ei IS \ axsas in an fl,W , > are m n tdhered to a 

v ^ sCf! O Ke , 0' » kjN" M' ^XVLr'OUKi] 

%n >x pt ! j v i < i 1 1 j n t i ei utn t 

pun if ! v xix 1 v ! < v v ^ \s v. s 

< 1 ! <■ f! Sit v. x JK 

(tiStf , isD 1 ' x 

U s ! f 0 ^ ^ l t \ s x si v J i i ! ^ J Mi l ii 

coiorimeiric change n the enzyme is present. \r. a variation of Uie technique, the 
1 I ted t fiuoiesoem tftg. * k-h ts »h < ieu ted in i 

tkrv^.u ihrx x u ! x 

f hx< i ' x t O iVv t U i >i i tt c S si < 1 

^•ed <\s y 's fi'lo-aao:-..i:.iM«?a!ih\ ii n\ ss as i *u -> m are 
s eam red by this technique: 3} the frequent washing steps as well as the wse of peroxide as 
tr; e e m sub te can be toxk eiis i iai s ; ells a equired fo; 

!" i >' ( n ti s ( n 4 s >o iJ I I k v " h > ) v it 

the to 0 owing re son he tmtibod ecepu- terachon can he hip.! 

neraeo.o * i roai} rool rotein dru| 

> in s i ( d i s > h ! } < i <f < , < i i i h 

cepto i unci nd.'ijth ss < rmaitonas o ce.U viability n 

the presence of the drug. 

Inu s <. 1 < ' i m <■ ! ^ vi - ei-is 

Us Six x > t. 5 v ! 1 six s - 

sensitivity in a wide variety , specific interactions, For example, an approach for 
screanine drags against yvxauc interactions of cell receptors and their iigands ('including 



»»riety f tumor types, and particularly nwast ve tuniors r >eu n o p 
> ^wi if\- .at 1 i si ! K ot uan<hu 
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Stmrsnary of the immimn 

Ucyi-ii pi nuiii.o noMdewx u\ > 
and articles lor rrunntoriog (detecting) interactions between chemical or biological species 
3 it - h> 1 teehna.p;e;; useful for drug e ; n 

hi one v\ ' th- v provide: a frsotn<<d in o'boh t echo;,; lad . given it 

v > h^ . M>. ' VH i x * * , s f <. >U it < it M> J i 

the no tduvd m s. i y is ueteracaed s \ ^>u^ a vo,ie t -5 o ? t t > 
n<n jp i f > v ^ <,0s s t l'l \ ot M li Kits 

Hi 1 a v ! iuvdic-bce .< seed sr.,t\oi<e re l . t mh ,&t vvrth e ld> d 

>i< H O ifi <. ! U i t ' , ^ ^ s v , vJ 

with species unntobibsied with respect to We cobow paroekw The colloid particles can 
"dies orate" the be entiftahie as a 

-specie i s < >< rwd i ,\l i>dooi ue!i {>•£ urtvKf^here 

i5 id« sea ( ! m at ? ough cctrontc or other means md the like Mou- 

nd e i v:ehasckcfrodes..\m^u\\!neodoidparnck o sjx >bd 
t v e i ik-.t 0,trticui ok \ t » ^ K> )l ru Snow such i 

\ t n{"> w w t ti I i i v 1 > i <. nkO ->s n 
v n k i >l k\ s i \av rt i o u 1 1 t a 151 - 

20 vt of < NiHKiore «|| i e< o « sC c < , ^ So it oc ,o » h n §- i»ilo\> 

Is) another aspect the invention provides a technique tor linking a chemical or biological 
agent to an article : such as a bead, colloid particle or the hke : vh amend binding tagonctal 
si I Kt w w s \u j i i ) < t sv w s *. v dod 

the invention. 

25 Mix > <. i > 

iV 5 i i I > O i S < ! , i * sis Ou-OkO . 

and i k ^ interaction of the dgand with die protein by monitoring an eiectroaetive 
signal given by the eiectroaetive entity or the signal o dependent upon proximity of electroactivt; 

i > ! s . * t 1 i 

30 sh i o v f s i „ ^ irfis< 
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ct; i ky vvfoch al s mobilized at >u t spect o 

invention facilitates one further feature of the invention that is a method tor determining 

the protein or the liganci. 

II ^ ('U ' k * f < )} ! ^ V! 

1 1 ?5 O i 1 < 1 1 ! v v n ! hi O v o 

J »>ot v n 5 $ > i ^ \ ? k m < b i lurt <m 

v I U< < '0 S t 0 <. ! < i ^ , , ^ v ! , 

f i IK t! i 5 K x O ! , > U U M t u i Sot it O 

m «n> «u „ -it on on h 1 n\s t * I v. > n o 1 - n o - poo \ v a s r mow , iptunus 

d of Signaling entities and is adapted for linkage to an agent. The technique also can he 
facilitated by unmobibamg the agent , a colloid particle at which a - ; a of sienaung 
enou. 4 - u J > one < < i ! n ; v 

5%aa1 a n < chemical or biological binding event * vm More preferably, < least 
10, more preferab afoot SO, and moo >referabiy at least )q 10,000 signaling entities 
signal a single chemical or m j binding event i' i aeeording to this aspect of 
|he invention. 

tnfo * ! f 1 l <. ; , 

entity and a protein immobilized thereupon. Techniques for use of this component also are 
included in. she invention 

The invention also provides techniques for cootrohing he electronic ocrrneabikty across 
i ->eb owunOou umnh no sji < 1 > , , v 1 , o , onehoof o o*n»> e 
) m a % t i s i < 1 , »m s | v id , itl 

nolecul spec fhe t rnoiec spe h ettne that promotes the sei tsseml > i 

fo ut t it i h >i i i vsT , !v < i om 

' i an. i > s > j t t pt „i 

p a-ked >ek . ,, ul led n .$«,} o f fo sfd > :': a mad foe ^ ;,o ana as thuds for the SAM is 



causes disruption or the tightly- packed s < structure 
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v. vli a g k l u \ <, i 

0 , 1 < ' vi x ' <; v. n this com je fluid con c ^ electrical^ 
with the u by to ihe surface or corning m close enough ,a to the i hi >. 

electron- ommnnoo < „ 

5 5 > ! ^ ! ! ! < v i f 0 ^ i <. in ) iHM'l 1 u 

techniques of the invention. 

As memiooed one feature of the mvendon is s a provides a series of components and 
te^nokHk- o g vrvt * i , o >pr i > <. * u 1 s < i \ » u rt ^ 

11,1 ii 1 i 1 J }} < l!ii'n 1,\ 

so . m«» t oi n 1 ♦ o } s > t $ » orison <> the 

f - < i< on o ^ v id ii < m k urn < el\ i urn 
outooo and 5; the eapahhov ' -r ORiluphonuo 

ttoikor fd! &in^O\\is u ,hapeso<^ 

mlaet grovs e< pports. Such < n olecnies 

(i - ittmcei r .signal g prote ire at tched it solid apports hat cm eithet 

c j « 1 v ) j us s * ell -derived 

1 i<X OX >_0^-! IOIW U\ pi« O ()_ 

« ! ht lid supports oi utached to s. c < anidc-lito 

St f f 5 I S K ! 5 i i i rs K'S SUv h UiUt 

20 mloso between o u -u In » partners occurs and cao be detected. « - of * 1 x a 
c« t v > m x a i q , ? i \ ^ s t ^ 

^ it d txi | i n n <. i ^ t , t s ,o v > ) t s nu 

* h o <. « i 0 ! J s ii s <. s sou> i 

complex mat oitferenbaie it from do: unassoeoueo binding partners. 
25. In one embodiment. the cells arc grown on a mend support fe g. gold) that has boon 

tr^a v 1 , u 3 v i i? •> I > > ? no fins >b 

coaducuug nature of the metal support. - one embodiment, a. ho.mogen.eous conducting layer of 

i hv K v v i! 1^ i t < t\ O 

> o vk s<su. ,s ttuo ed 

SO ^ 1 M i > i * O e! USX U s 
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Oi f 'n J v>.i ' -r,v ^ * C ^ \ o \ - „ ,. ,> , , , ,, 1 s v - 

ho m**^ s „ \i f 'i i i io n ^ h *.r 

ih (CUE iC i J \ ^ ^ ! i i vit o 

'Jwh ns -;xx;c> h- one such species »«i a obraOn of mjcU s|x\:e.>) i n <. I by 
5 t 1 > L ^ ,1 at kn\ )| 

h u h >. ? x diudonaface eiearocoirmurixadoa. two types i * s * i \ are 

< 1 n to 5 is 1 1 N > 1 k f 1 S >< ' ! V 5 t. ! 

^ I ' ^' 0 <. O it i <. Si llui'l IK 

k; f conducting species or defectdorrrcng species. A conducing species oao be rsaddp i < I 
' U < i n \v s o least 

>K ti « Mi v Ul^, " 'lj .\." J<< i f >i s ' S < K'St n 

s. raka t v.< * 4 i i v. t s i v Cvk o ' < >N 
NH r and SR 

15 geneous <: tin s onl\ a « ,s ?e o 

v. <. ched ;-ki me, ii n (\ t <d ' > s < c <. i * j 

s jrai s - u iu one oxet ,» k *p< o» ti Ov I. , ih m 

ioeuk ( < < v v. 1 t <. desc x ->elovs 

V tu v< at x < ! <^ I 5 „ s >'-ef'eei na 1 n } ! oik 

20 ml. tt.Hv.il , «*m id iul v i OvJ.jjk^ t\ s , -'-Md , ik 

f< t * * <j. t I t< *. ti t ,i I <, i , , pi is t i ,v »k U i t. 

k * 1 I \i > * 1 ,i v jv vl i ul v ; < uUi 

%c ! . receptor; bongs the codosd - and -he elecooacto'e moiecuic -- rsoar the < ' n surface, 

XJiC 15 !! ' f <. O i> V O 

25 \ > t > ^ < t n . n\ > < ikos 1 

one embodiment, tde presciu isi i coakorspktes a coniposnioir, eornprising a drs< nioiecidc 
and one or usote iageadng eleioenis' d c moievakos or ekisters of inoiecud;s whsch provide a 
a a id i ' >c*.u v e - i\ r> i i : ao" k. -e . t. „ wli <ui 

light xi t j change m solution color, change in charge, etc..) attached to a solid support. 

30 v v > « s * v n t - v. i iv rceep 
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i 1 1 t t i v. i 1 o i sin 

molecule, a second molecule and a third moleeale attached to a solid support, wherein said first 

sola ik a dm cap ) s. a sac ce recepiot. wherein saut 

second molecule forms a monolayer 00 said solid support, arid wherein said third molecule Is 
dev u >„ 

k is if v! t i <-b:v- > pre.wra smvimoa be hs<umd h> the nature of the eoho ,>apooo. 
i ? o s if ! •> < o ! < o ! i , rl> 'It 

d E> S i f ! 1 > v. ft. > ! , , < < ^ (. X s t O ^ ■ , !1 1) 

on. o ! ^ W . > n m ^ , s ^ g , 0 } o arm n > ntor 

10 bmdln i ku upport. In a «. 0 hj t 1 ml is attached aon- 

s < - 1 endy r by elect? 

The pr <. invention oontenyuates a .variety oi signalum elemems. nududme bui not 
m x ^ 1 > ' % on colorimetric sub trates In a 

preferred embodiment, the present icmi » contemplates dectroaetive ?noiecuies thai is. 
15 moJec ties having as os datiou/rei c ion ?< and 1th t can >e m mi re eler ronicaih 
omn trksng electrode of an app won eeirica arrangement, as 

i i ik k\Ut ^ lull 'if a t Mil m 1 m 

i i ? d s , ^ u nos * a 

c 1 la u . m I one a tainmu fcrr vt a n up 

20 t ( ' <. > ! I i i id? 

it is not rmemled that the present invention be limbed by the nature of the chemical or 
t J> vlvuual \« s i ->,s >v<. t.t 

mm 1 tu . 11 I o «. ai\u vp v - emmm 

25 Im ! ? < i u , f j , < p <, i score 

t cer rmUvto ,< m « , > 0 vet me c u *r >o * ? 

w < y , surface recepu.m vnasdigand. o can be ased < binding i infractions of dm 
«oito \ In mm embodiment, the aaem u a hgand. specifically a peptide. In a preferred 
abed m. the peptide is 1 \ a moie hat ears bm in a « ch ae (o mm> < 

30 isiidnm f embodinn tuvrenuase hat dn ii< * , s s 
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i ! . f 0 - , v. . > > ! 5 < U < , s ! > s " <■ 

chelae. 

nO >. n signaling proteins, coast or; < are attached to solid supports ^ . either be 
5 surfk i ' < i ' erned groaor.v olnch 

if ! S < I ,) ^ V !i S S >. \ v , HvJtO 

' <• i > til! OtUi 

hi, ntfmoi t 1 • ^ an t v ; s u * ^ * *t 

|^rt ( ' < i MU!l is 1 iUS <KX ! d - < lv. MaO'h> ! osi ,H> 

Oi Of! i , i fit I ^ tin{ 

differentiate it s site urtasancioied binding partners. < presence of. or a change t a 

U \l I ) lv 1 ! f ! V 

S ■> > v 1 i «. > O x< < < ? K n M K U i f v % ;i v , o tfe 

i ? oxtio'K iid 1 nui v v »i i S,«,no< du< „ i 
mu t * hf toa> \ ? - i s 1 <. i it unr > < t t i aSnersto the 

v s a 1 'AHO!U0!O'\i:tdovo> ^ > s o:n . es H mar pu at o 

I he sssoeiated complex ti u fi emiate h com the 

partners, r i atatahtny a recontahie k , to ,i of the m parnwra or a i >u! hi 
oiktsoppv c saturas, and objects ol heirs at ion wilt become 

20 apparent hono the following detailed description of the hi vent ton when considered in 

of s < << wait die accompanying drawings, winch are schematic and winch are not intended 
a tx o iw o x„L i v v s s < ' \ do > n < 

In a in o q; i is is a * ! o \'(Vh\o v ml >o 

< rp> ro ho < o ,f in > , . * s , * , 1 

25 nvenhon shnors ufoi d oovmoo n va Ov-o-t ,wi f ». woo axlnnap .dioil ra the art to 
understand the invention. 
Brief Inscription of the I>rawiags 

Figure ] depicts Uganda attached to a v w > < compound, such as ferrocene, via 
H if i > % ( f s v v v f v o , , v , fin 
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i t bp s < )'v i l i t vs K K | 

><<-;< * u> i v M so 

!gUn. i Sb-tWs p.s ! if w c 1 t > , 

receptors are ul wan coHoids bearing a cognate hgaad for the receptor t a t i a 

x *0 C Si x » i u { 

< jv< < > a ,k ')v a ; On, es % kx > < v <> v >e - v Si's o 1 So « ■, 

a, \ of naaanwters in disowns. 

1 J <. ^ ! <- t i 5 ! >n 

Mai ^ toit cat s ptesen ? ^ v v< i * > *i \K si a\ iv naJnle 
nw<Mls v > t ^ > to a tb s'e. su x > < ! a s v j^n 

into a self-assembled monolayer on She colloid 

Figure 5 shov < =>ay that can b& used t su-< j iro I varies for 

i * t ; unid/idacd met >ers u> Ui >\ t i . i"bvM ! laJ urface proteins 

«a I s 

rowel > ispos bkyt witi a hero let >dt u a and ol >tk Analysis tarr ys o 

ekeeo<> w c i K [M 'in^ ims>» a nwh uda i, <\ <. n ,cude> e; e >a*L . ,aw-*ra, 
analysis of a plurality of electrodes i"h dectrodes an be configured so as > be inserted (see 
arrow'; into the nricrowelis. 

I igatre 7 >ho^ ^ lhat ,h a oandabtct cat) he wutheM/ed or o S c< aemh attcxh d <>> 
panicks that also bear electro- active signaling moieties. Drag candidates attached to signaling 
^ ^ s ^ ^ i s on <, , 

not express the receptor of interest. A drug-target interaction in this assay wei result at a gaits of 
signal. 

Ftgtite 8 showt; a a. sue specuacn th a i ; a t ached to a d <1S lea ses permeable support 
t t s » v ) ' > s < bv Va, h ■> 

k'i i owe ■> _ as 5 tb.s s j biucd u t urttne receptor , c v 11 v 
specimen is rhwed. than interlaced with a nacraeieetsTxie array. The electrode array can be made 

hsrien-oota < j cinten is then 

characterized by A€\ vhk < m the xs carre ed n jpathoinag 
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igt»'i 9sh r x ^ manors ^ s v c s k 

and signaling panicles i can be easily , Sad-assembled monoiavers bearing 

\ I \ \ U , i ^ ^ a «. ^ , ^ . < - i t*v. 

U0i iOAO )"l > , 

His-nagged -> o < A magnetic tieki then attracts the magnetic bead to the sensing electrode. A 
i N a S . v ! ) m v Ov < t \ e > si , v. a t e a > an ie v 

♦bo eehosd ate ivotmhf s< m ,:een ■ ! ; dn v . an ana; a aa wsveen a %s: ptonm and a 
seomn protein Note lac; mmdfo a eee I m<< e,\o a a so I . ttaJted {o nana- -a 5 pauu k-a i - 1* 

f as 1 emhV. at t m > s < a s s 

Figure 10 .shows electro -active signaling colloids derivanzed with thiols bearing enzyme 
•Jeavage sites (hi Si and n t , , -.n hit > V „ < c v ~h t t i ei ^ id 

' < ^ HI " i < , » , , s <N , s h ! w ik oi 

imoov, and < , 0 ; mnniwi 

then the she mil m: he cleaved and xh signaling colloid n II rem »« attached to the magnetic 
bead m'n hotm *ie* t \ n ink aot, n V- h sj d vsh <« > >kn ^ .tie a , e „ sutf\ 
attracted to a sensing electrode, a. current peak will result, making the assay a gain of signal 
detection assay. 

Figure 1 1 shows a strategy for screening .for drugs that modulate enzyme activity. In this 
v em uhiH.h K< > < w ; ! h < u n it » n a 

n oiectro-acnve moid> . 1 < chesnteal group ; hat the en.", me \ t ihe target proa- in i been 
labeled ' btoon. When the enzyme functions progeny, die bsnbrtdabeied compound is added 

<< t' < 1 << 0, Of t , il < OS f f hi On , 5 0 > „ tO , 1 < 

5 pt ' hi O ^ I is K W t > 1 x s «. ■> a< , ! Ht o , > 

^ 1 - a <. , ! ! ^ , , , t ,< ^ 

1 1 tr< a uld indicate that the d <ta is , ty while a g tie 

signal wool can \ drug t ed the ei e c u , 

t-ignre 12 srunvs die chemical stmetnres nf the faraesyi grotip, iarnesyl pyrophoi;piiait\ 
t . n s i > - ! 

' i ^oMi! .c, ans iv n 
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i v 1 M ^ \ > O xl N k, i s > ; , u v n< i 

> chup f ansfc i < I I i ^ i 

' kJ s t t i * i 5% 1 i < 

U1!U vWUi' , »< t t , 1 v. V y ,N 

! i < ^ x ! <. ^ 

1 a?<. » nl Ji«vUk - ^ i 

enzyme achvuy, Hax; h spahaliy addressable •'escrowed >k a HAS protein -.1,1 type or 

)f( X t <i< * i !f * 1 ! ! < ^ y X % K ( V 

' ! ! f i f t < ! X i tV 5! Ot 

i v * <. o o < i i u'i f 

voltammelry (ACV). 

,iau it >> s s i. , K r 

iigand with ceils grown on collagen-coated eiecirCKbs, 

Figure ]? shows a plot of an ACV analysis of the interaction of an snegauYc) control 
. t\ f J v sn i - « ^ n -o <. > < , o fe< JV oovs 

Figure 1 8 shows a plot oi an ACV analysis of cells grown on i meias «p ? p Ung 

' i >H ! \ ! OVt ioiaClJc 

Figure 19 shows a plot of an ACV analysis of the interaction oi an RQD vMv.z-.i-.-nu. 
Hgand with ceils grown on < tiri,- 1 soppori comprising a heterogeneous vv >o of ovulating 
i >^ . el s s 

) J< > O « P !, < \ i S V . , < v i 

< o oid linked ?o he wtehvproich era 

I * v phot 5 soenmen 

N nw 1)1 \ . i v NX 

* >. i ^ ^ ! n ; 5 ) V 5 , v n l k, ^m\j 

' s\w i o N i d i , < ! ^oJuio 

y t e*dued\e 5 v u es-;« Aeon' eocnaiuine a e < , , p.-.g s v. , v ^ ! 

thioh MF1 i< <-\ <- against a negative cooinn oi a non- conductive seif-assenthlad nionoiayer, as 
measured \ i a solution of ferrocene. 
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* ,! > O 5. VI s i W f S ! s (. 

self-assembled monolayers of Figure 23, as measured against more <. <n>h» 

rmn •!;•} :. ; is meat d with a a < t cr<,; 

v rem s < v. s < ) t ut i 

edkxid a urn; a.: I r 

Figure 26 

I e i ^ i ! \ ' i p, v i o ^hk ■> t \ -) i i. ^ 

pso i ! i s a i i ? ^ n , i 

^ n i -bound 

M f «« mo 0 r 4 v" nv. i eo U -k-} <sd »ee i w vt u u! 

(dotted Unci. 



5< :.iiO < 1 > H ■ 

In one tspea h< > n f if between hen c a o 

!5 : mim \ , i 0>; aaahoKO scrcvmne os the like lire m^emma m suue- m ! i\ a<K 

in rie< m m, at < f or mhtbaimj beano .nOiAi^ av. e * ' » I nit a> h i <k ) 
intaeu 1 v << u ,K\rou> i - sola < a« re^eM te mvi j, n t 

,omo»p! Vs t wneo, > UmKxImvtr^ , v e n. Our o>e v\ dre . * did 0 ^ * r ^ << > a \< 
iigan lisd s 

20 In one embodiment, cells are grown on electrodes that may or may not be derivative! 

^ti { SOU <. ' 1 ! ! " X 1 l ^ \ ^ iai JUU 

i ^ tf ! i \ ! t < i ! \> e , i >o\> * ! '! v J 

t i > X 5 s <. i ^ 5 5 t ,< I 

< an itt 1 ^ v, > <. t < v iHvrtt ;,\ 

05 ceptoi i h n t I u nd ; lethers tiv; 

m? > - \ f ! n i \h v ^ o ^ v •> ksnbis. 

30 o-u ot dm u\0m,e ;a-np. m o i'vr.v 3 u ^e„kJ ^ e.reh m u eemp e\ and o..» K detected 
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. . O < i> ^ fP •> < vt„, 0 ,,*0 ^ i t.\ Si t 

vobammetry (AC V s. 

si f i ! i „ . M 5 U> » i'l ! ^ v ^ X'> ) i ui s 

are bound ,a > t t , metal turrs^ Kmh«Hhm«iK ar; ri J wherein tl i II 

v aluevto ho t 0 a 1 . . s <. 

cells v also be recrubed to a suaiace by coating boo surface with moiecthea that, directly or 

(OiX I I S 0 < v <. < ^ v * 

i i>v k t » uv. s V in ! K % u i timiusul 

< sfxxttfcaib \ .x. x i ! fa n t no J ( i xt s <h\l 

Wi !« it if! \ U if if - v, i , 1 ( si c N lih'O 

< 1 i < S<'! f ,. v is 0 b 
IK » X <. O <. ! i ) 5 

surface by iacorporatkm into SAM Che igands themselves >eed not be directly \><\^,><^l 
f t< i \ % *s b ! » s 1 , . h< <. i j !( 

be used x o on.. « u< s no b o o n > s , $ r ^ v e j b < < o - v.\h i t 
! < if -acetic acid (NTA) eke! thiol. Alien ranstiSFtu* 

s j be attached t SAM that Incc derivative there-o 

f ' K b t t. j } 1 > i j h \ i i v , n! i ip uni 

J no i S 

i v b in so utio tor exs > < mi ho au aetec i«» a Uetocun el tod, b> 

s O no <. \ ! ! , t < 55 ! s ' <. O t , s^ > $ U 1 1 v 1 

to a colloid x aiso displays electro-active compounds i as kiTocene derivabves to aid in 
x d k < ! > v ' if o i \ u« a xx 

lectrnaoti s < < i t tn be easily detected 

The hgasxi denvatroed colloids can be tethered near an electrode that may or may not be 
^ b assemble*] m > 

bound cells bv 

x ( o < t < < < ( - 

! - - s si xt ud\ «. r-ucm-c ti 

x xi x o il a _ j ^ | PKS 5S 

canlxbooM »i tu .ttu'Ui -> i ^ vs < - aai\^ 
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< 1 a N f es ' v raised proteins can .ass d win 

to a conducting polymer that also displays electro -active or redox- active complexes. 

c m v- ' 4 v ct 'ma c 

One ? -an J Ibsv ' ^ ^ , ! > , k - , o x i n , o <. 

t in < v , < , o t e < ! i i„ ^ ^< \ a 4 >h<. 

^< > !i ! s i jtti < 4 , < 0 ,Ut ^ 

It), another alternative scheme, the described system can make use oi two desonguishahie 

OkX tO I O , t }f 4 - N ^ s I S ' ! , , , ■> , , < s 

<. ct 4 > < ! in , n f ,. ov 

d * ' ' v , ! • x 4 > , a M . 

n ' r it ^ > , < ^ , ! x ^ n e< stot v. 
1 * s 1 i . i! > i Ui aye !C 

o i i ^ i Thts comparison of expression raises can also be done by having both bmmds carry 
the set t- met d <m tar L «u un <a m< ^ n v , smt k e f \ sn!r\> o > pamv ^ o < h 
pads, 

Tm >i,v m 4 <, ,Kis i ,u > > h ->u >o 

mVvJ s , i ( i ad„- n d > • , 

! s*ti x v v ^ - N 1 a >n cells m 



.first bmdmg partner. Kasovn or putative Uganda attached directly or mdaeedy to electro- 

act ua-.is\nv nan 'e cc \\c- 1 r ct ' ^ 1 a 

1 1 i h t 4 < i > ; 4 > t i v eiecti 

etsu, or du si i t n g t r< >emcmi hndi 

u i , l ^ ! 4 > > ( I ^ 

> DNA which arc boon c Fso s K < < mpkxes* cb jte such s 

mtcm \ \ K • s j at., era. ted -aemomoke s e \ I o Js ma 4 - > 

may em he L 4 an , s v t .sc.: .-rr-ie: i'^s^KiHr' 1 e second i soda a partner. 
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VJ xS ^ ^ v \" \f Lh \ > v i , ~ v i 

magnetic bead that may also be modified with a SAM 

i lie i s 5 t g s u ! v ; s dkj 

I Of S VM it « \ < 1 1 Jf > u . t v > , I »u 

: ; ' ' | ! ' > iN ^ s - 'li'' i : < h v. '\ , v '"^ni.w.' 

thiol SAM:* o- vn v < > s t i * t n id b p •> x s i w > ne partner 

^ o h \ > .> h i 5 \ so > o' x <■ s v< x ■) <> } is s < Js , o Mv.ro aeeve 
complexes on the same surface. 

On aeaerai v. , l t j he u o * e : \ohx-.- i i ; ; ueeeUe •> < :o >uiu n 

iO 1 ( t 5t < i 5 m hi 

foe ii ot , n s < - ^ \ rt t at. > j o nx xx u x 

I'fld J'UH i > K , I . ! X i <J h < X ) 

stvh as the uv\i si s s s> f K v< k \> s n I ^ j - J < < v > 

>fKf f n.v s. uoim >) „i v < V itiwi iM 'j Kfv^K 

!5 it n <-> f t s v ! > > , K , v u s ( 

! sc. v. i d sp^ «. > V v > v it s ! »< is • u - m tv field of 

proieomics. The technique is a example of an aspect of the invention involving allowing a 
colloid particle .32 the ability to fasten to nomcoiioida! structure, magnetic bead, 38. 
tVar >» e PMcvne. i fK i s > k c a u n i < n,e , a u- s a j< . x o <<a K 

20 eh m ne Si e oupnei e head i» t to eteotroee anci aetermar; « Uwxho* t > <>\h«t V < o b :a abo 
p^ f v tr j v s* i s nnn't i \ ^ \ <. \ i , s>> s ^ v p , 

ii> fh i n > ! s ! i ; x i s. ' is s sM 1 

then analyzed niai in s 1 | } s > 

979 IDS 55) Current * plotted inrea im« « function >ohage It le electronic 

25 ^ O S i i f v S J s i\s 

' Os * > s 5 is i i j s s t J K 0 K' 

! i s (,, 

<■ I >«• d p s 1 }| > J , v s ; ; 

x o < s < s k is ! s i v I s 'ixniiiui > tb <a 

30 electrod ^ s an inte tctio si he col \ s f v econ ipeeies 
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is! IS !S <, s i I V 

particle has been connected to the magnetic panicle through an interaction between the first 

AMo , i > > , s ! . « i hi," < , al 1 'f\ 

si i en sees e In< slxx snts describe > « e< 

5 p n ! > s I x v ts 

5 < ' ! ; u v v ^ 

mvt \\ p i v. u> i c ! : ; i»e-ap<ea:fc nnect., > etcher:- to \n > kto ts v a 
I<i partner : a particular protein. The known proton cars be attached to a snagoeuc bead, 
ns i i » s Ik kn | v o mn ores-all 

SO i I inac-achc k i n proven,; aheskkaPy * i j si nroapk b> f uU > so a protein A- 
^ to i t (kh't 1 , , ^ ), ^ 

! O s> M k> J v. < < u <' . ^ \ -to M s ^ 

for exams S cut No. 5,620,85 ncorpo ed herein by reference c k 

swtnet can f >^k^J as d . . e> n t a - , v s t < <>, \ t \ -to * ' 

! S coated colloids that also present a ferrocene moiety Each well of a mukj-wcii array mterlaeed 
with an Icclrode array, will contain the known prot t I Distinct putative 

em bog , * k» atototo io awnaikkg t n s. can » J I i u each wdl. to aitant 

i 1 v 't >»«'i;nJ • at. i ;> ?U5 \ies ok <- no % n .|*!n 

' t s -> > < ! v. k a-es -u\ v s » j i 

M protein. 

Alternatively., biological o; ehensscal agent 30 is a drag candidate and its k in * p ,t t 
t OK u - s s ! ? j u w » v v ^> ^ m ol 

s we , * ■) » „ x vrj ^ ,s uiUK lii 

aigoaiiog < ollosda to ides tify da e candidates t.b « d to ; rcedicaib rekx aa target species 
<• ! ! \ s x ■> o I . t t , ! v n to ^> v vkk v ' 

^ I I v *■ f » O s n isknU ' to 

H t pt s IS i t J ( t MUvl \s 

n H\ k . n < - am „ n << 'k' icew-a^ ^ ' *o x ^ i ax ' ot 

v ■i!o 1 .i;P: .an.\kna.k,. 
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Advantages of this technology over exi.ss.mg methods such as ELISA. fluorescent 
ah n ^ x s ! s v •< t s o i i , v. t - s 
tuaciu J 1 i I >. 1 i 

it30k \ vH\ ' i. O t 1 ! 

a present both NTA/bfr \ to capture bistidme-tagged proteins, and a ferrocene derivative, for 

3 < 3 f ! ! ' ^ \M v s v 

gi'oups fort! i . if wuu i DC NHS eh s cd pn stouts. <. 

so I i 3.\e< e Uettnm > 

tune ninxJ -n s i i , 1 , v e t 

SO ■> ill Mv\ ! J> 

' Si < 3 U s C f NO ' ! v > i 1 v < K > il > 

protein itself can be ( t <. i the liposome s <h ' lipids can be 

at . 1 \ i. <rif ^ tpu ! m <. i I v \n s n 

s ni i ' e a ip >ss nv id s eta I -co? 

OS i d li k ol chains o ipkls k * to ttx m s? t ddi 

«. ^ n h < 'i^f ^ 3 d > k o * sposO're 

formation m order to give increased stability. 

) ^nv -I < cs < an . - K m, ou\ u ii \ w< not s d„ 'h u - ^ v <. n v i 
to a dialysis membrane and It u incubated wis.]; bgarais attached to colloids, kt auc> or 
?.<:; o •< k -s seat ^ c eoaauauw vomp-seA., baa f m c-..a Ac: : vcJ prweiia- i be bs-;.te 
si see is then dipped over and lite sade having tissue adi.te.red a.> it n. brought nea.r the electrode 

liv'. ,t d.OU>)^ i v! JM! x ' ! s < ^ n< v. - > 

idhvt >. >o t h sO\ w S i » * s n t * » j bae pa- s - 3 v- aa m -be m w 

membrane or to site electrode via interactions with binding hgauds in the SAlvf-coated electrode. 

2.5 fU'iM ^Ul I b K 1 ' ' i > - x OUi iki 

in a specific pattern in rite dtaiysts membrane. 

On o ! u\ o u 

.v. ^ d 1 3 k v it i ^ 5 i ,. t 1 o 

(which cast include a drug, antibody, cr proienvoepode agaric fo: the eeii derived grotcm) has 
50 tset ding partner can be attacl ect tht 
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i c * , '.on o acmuucv, eii v, > f . . < v v » t> ^fiun 

t f s>v « K > v it 1 

Identification of drag candidates can also be accomplished by using a competitive 
inhibition assay, Specifically, a drug candidate tree in solution can be separately incubated with 
he cos os o ff 

mndmejo e c\ e; i v> < \ o " v ^ ^ti oco -■ 
signal. 

Doing this requires a method of directly or indirectly attaching a Signaling moiety to a 
X5MO <. i ( 1 i e , mpL\ i 

partners to a sensing suriaee. Tire tenner is described above wl ids the hrtier is described below 

The sensing surhdee used can take various henna, ibivvever. ior illustration purposes, 

method Jo tot; u . <: , k , - n n t nn-unt-f t thee a 

is 1 t \ > o u <. 

surface that allows the conduction of electrons at a rate that is higher than a metal uniformly 

N v thw n ior 

electron conduction can be provided by a monolayer into which molecular wires (polymer's of 
aromatic ring eonrpomnis} have been incorporated, A variety of molecules can be used for tins 

v < t if P t ^ t % t > tiki t " 0 u N K 

as MFIa 




X ok i > , v. < u s en v<3*\ e * h 

<.n . n u ' s V t x <. „ s , > v 'o< < I his 

its i , t 0 v > t , v. 

noli\ ilo t a i. a ,v - i -- t ^ > v f ko < 1 a.' 

limiting list or additional molecular wires includes eoneraaptopyridme, 2- 
cuemapayDerntothiazoie, dumcHhreuoh i. loherarenedahioh 1, Tbenzenedmiethanebw J. 
n?i c? c ^ nn roe indodn <. c d c?o0 1 m - 1 
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enhaneed by the addition of molecules that promote conductivity m h plane i > electrode, 
( o iv d v W v j I K l >\ <. i I * » 

erroin ted with uln masks Ik , r r.b t a „ \ „ j an alio hiol 

i i ! x * > tm - < t > v s mo j 

I ! U < s i ' v v v 

ethylene glycol units or methyl groups to inhibit s specific adsorption. Thiols are described 

i U1M I f i t i ! < * 1 , v 

Mih if <. i O' h < ■> s K! ^ S - 1 ! \ 

f V M ^ i i > K s i h ) !i O v. ^ it > O iti 

optical reader s e.g. surface plasmon resonance detector, or rkssrescence reader). 

When known hganrh; on csanakng colloids interact v their cognate eeli derived 

> O ' v h < v.* l,! > h .\g > , > , ! v f ^ i x , 

Krrt wluoinkin ^ n<. «n <*o i i.ln^HI- tai ♦ t »oits» l t 

1 > tty< a 1 % 1 i *o k'I * lo { 

s In > t tvtp K iK h.t.'L jo i mo \s e peptide 

) t)K >M k * v( l hd , »J <iU ! 1U!^4 

MSi i x ! f t n to kt s r <. >< v, i i x 

1 tt Jul s N i it t th< 

>o <o t u k > >. Mi 1 , x n it < s^m t 0 . o r i vk 1 <^ us e 

*k v. v^t < v ' 1 ' ' i ^ ,1.) i w „<n 

vn w« te t < s lh ik< .U;>< , i^l <l sorbin j: < N k > Ik 

ock.e , t.\k\nN\> a j,\s ,\ \ oo\, h 

1 ) < d , , X J 

charged if a slight positive bias u ? AC voltage * r Is applied. Adding additional negatively 
J' t k< o ^ t i )g s , 

r rii i < i n 1 v hi rdinary skill t eadiiy Castet 

k<! . O , \ v r> M ^ , ^ } iV 

reeognitkm ligarsds via metal m In tags facilitates their binding onto consequently the binding 
^ v. o« i ( eo nx o'.neu oL'|ihu> sc >5 ! - ^g k-c tkhi a 
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< O ! t > >i ' ( E ! 1 S Sv 

If UlfO' i if 1 ! > !v <> f i I x* > < ! K 

interactions. 

ii^O^v'i ! < S < t (. f, ^ V < s ^ X - 

..rax i IN x he,<< - v' \ ->s < « < s ,>o , - <* i. < k > 

kpNU ih I' ' C ,f ,! , , i I , ( , i !M I Red t K f) 

ution. 

in a variant i s 1 derived pro a < s i point on ti 

v ectroek pa i < in K i sed to p; xhx sa^ >i ge pike t lyses the cell. The a st< t > oi the eil 

0 oko fit., oat-d u«b > s \earsp; i . e v\\' < -..KOae^o 

\ 1 ! n ! ; i i s. < ^ „ j 

1 \- I«; > s i t v \ On 

i 1 ! S i Ot V s s U i 5C v A s » > s 1 

^ ell >abdd di sen g cap I UcaJ or electronic) 

As an example, stripes of methyl terminated aiky) thiols are alternated with conducting poly 

! i h s V Hk i i »kxv ol U J»\M > r sob s „ ,« 5 ,* >u j v i 
Si.es in a fomm so th tt recq iofsaksp the si< t> oi ths eetl ;art t\ assessed orahnc tripe ? of 
) c ft s t « > * a * - \M v , . > <K - c u , ' S .v e > < - .k im ,t 1 s h, ri \ 

> I ifu I oh i n * * < «\' Lutf-on \i> \\ O ^ I i a-n^ar- J h, retn b\ 

reference. 



* f ■> ! ! h ) is !t 

< < > <. 1 r , ' , , i <. 1? t < ! v < , <, 

< - fV < i v <■ 1 f * i ) » i > it 'w^" -\L b » , 

eah j these .on < e , n - oh s t , < , s H! j sp : 1 

e-: ; ee the hitter ochuuete. large shifts so optica! properties are caused hv recruivment of the 

! ' ! 1 i ■> s SOS ' 0 » H 1 

! 1 - n s s t ( N < ^ „ *\ opot . h 

detected. 
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Cs v t s Uu! a s w SUX sis .v. iv S 

torn - uim ii < , k v ! <. van u eu* 

i irags { at s >H specs Ik i erections, sut vl osek.no n su >ee?.ea o pros note 
angmgene^ and cancer - . n , . * - .. iaadxc ss<^ t\ \ rectors a 

5 particular interest are those that have been correlated wuh ms-norigenesls ^ blocking * 

Ma' <• v ! t s i" i T, v ap < < s s u j \)ia anof 
ell «a e receptors ! 1 ihc i s ? s se cell mtefacu* 

yrwftolvrvs'M oi a, st - ut<.wtnmo aia^ 

in avklat-m, those methods ,au ak- ix iaa, ; ■ -e era ax a that nhihi i cell 
W >ben< 1 a % - s v.K >. > t s , s s s u ho | Ht i a'u v 

< I k <. s \ x v ■> a a i 

t an o J h i sS , <. <) j s t a ,sO, > v v usTJ h it t 1 it i 1 

tddss 1 ) S } .no >OOsU^ SO < dsk < s,,) t t) 

sos n hga soiut;on \ h< cane late <:•?. j oking or the 

IS ogeurfenee of a detection signal. 

In one. embodiment, one can detect and quantitate cell surface proteins as follows: 
Stsndma.' s 4 s.s "rat* i i<j\,s. s - v t x.f^ «»<. ! < asitothrat 

" ^ h < - 1 >. ! s . - < . i i o i 

ktamtx „xu u , . o-p v. si J.. Kan. s< e o s x , t ^s 

■: f ' cdls presenting 1 Cells a a allow nas e, or be an -etc o > 

ft \M oated ctrod ad CV (Figure 3 \ current peak n she k oeens 

mmei\ eh .see or coo id i n potent! i w;Ii rt uh seands 5 xxxhr d - aaahn 
oS sds a » , t , f u < o Jv , w s, 1^ 1 vi i x , ^ t «. { ^ < 

f ta< . 1 ,1 p i a s s i >x 1 x x 5 ■) ^ i\ 1 n> i 

25 Mil s » i ? v 1 ,\aav> o vohij 

viwiltl.uiiawi < i < , ,1 s ;s <\ x a . 5 s x .vc.^SX 

' s s ^s > v! ^ s t . on of 

t i \ 1 l.s 1 s K nr I A > - - 1 1^ < < ■ ■> tt , - ^ - s^ ,m>!-,u'i C \3e^" 

his o lanigawa Nal > ' - i liex Vatanabc nd mo o 

50 ^ «. ! * s s < s i : a p Jro , 
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phage display library'* Vaughan, I \\ :l\un^ \ , PritcharcL k Osbourn. L 
" T~ v ^ * ^ 1 i 1 » » »' " v 

^> s s > ) » j , j j t 1 u m 

KI.X Sun fiC, Oicii \ T I itu / s b beh 3 id] 
199" vol. 123(11-12} pgs 609-13. 

' < > i x s i 1 k 1 ,m 

i ^ of a nsetul i x i i , involving fastening of a colloid particle to a cell is 

*. 1 ' ^ f i " i x\ < s ! i o i x <. The 

VI tlNUv U x i •) p 1 ( H'tlK \H I IM 

expresses MU'O-1 . Antibody 50, DF3 or and DF3-p. available from the Dana- bather 

>» 1 J U » *»i n , , !v ^n «. j il 1 , u s v s 4 j 

^ k' <. k V' ^ ' ! v* d< S e > „<s> o < o i< j t i<t.\ 

>t*m ■ x at v .s\. lm - cdh\ \€\ Fhe SAM an eiectrod « eludes 
» ^ < n o i h K N s ^ ; R nng 

1 <• ) V J \ X b t« t 

>*ki iub w i. t-x)!) , ^ i f I . - , i <)K K t 

' AV v >nu\! v U!f M v iO \ lvJl IJ 5 ^ f , V x s x ik t -i 

Xo i 1 i \Mnn*ul 'ut ii ,i hi . t i Jmuu o(x <t \ * \ 

groups, 

JiOtiK t s ^ s }\ > j v x Sx b O Ikf 

ability Ui k sa.m I - 1 <- s o i x. surface yr-nnv:. ssxh as it \U 

' \M int ch< 1 ^ x i < b d to m bi s > % describe ibov« then 

ti t j bv I ». ,ivb J i I t „ i tv> 

added to the so rtion within which the cells and t < ^> nispended then the ceils 

i I Ui O 1 [il x <■ \ 

! x f n \ i Ui x x x ' Tx\:Jjo 

' >-! i X < » X s ,* < - , , x v 

r in i xx I contains ^ 
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isekusreine^ I „ " i m ;s hiiiiiw <. kvrogaeio ivn 

assay, or to screen for drugs tu bind ceil suriace receptors 80 for which the cognate 
liga t ) o ^ ! 1 i * i 

f I x ' ^ t < k t i i I rue 

candidates "■•- attached :.. -cn kg, particles can be incubated wuh cells 82 nresenhna 



through co interaction v-hh a > eH ad k ie ; nikeerk <->neenn k nan umbilical 

t » i i wo n i d v 1 x \ i i v >^ pn<-s i 

s < suu u,k'v,u;\fo' ^'c 1 mkji ' '« i,i n t t 

M s k HO 1 <.v U! M 

> i- . Mt<hh'Jtc,ol i^JiuK - ^ \ n'v suec <^ si \ o ^ i 

k .eon t utettcs in bk^pcehc^ dsng>e » i II 'Mi 

eel a >. r \ > * k c t 5 p-ownonthi electrode Howevi i 

the ceils are in solution or suspension they can be cieckoplmresed or magnetically 
m Uuli , s , , , k u\ u n wf <x u k\ 

kospecitk colloids are incubated with HUVEC ceils, rather than control cells, if a drug 
candidate interferes with the uVP-RGD sequence interaction, a loss of signal results. 

d? Is > ; , \3 < ' < ! 

, I s or supports that also present electronic signaling moieties. These "particles" n 

f ' s n < > J v. J < v ! Mh kv < , W , > 0\ k > IK 

s how K t ! in , t > n t < N , « <. mio 

f >c * un< v i f ei k », s t , -i «• v » ! , ui o 

ml«>vi \ o , ni \vt ^ 1 <k ^ mo it^tit k'^ 

c<. p« > and Ik >' ku > ^ t i n t 

drug. 

i ^ i ! <n c i echo lis nds to aY;G. can be 

Iks-tagged to repiace the RG'D-coniatning peptide in the above-described assay, 
,sur i i <l i t N n k c^v 
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proportional to the number of ceil surface receptors: that were recognized by the signaling 
colloids. 

t. i s molecules can be detected on s s suspension or embedded i a tissue 

3 1 ' 1 ^ U v V v 

:t directly ooto a flexible, serre- permeable orembrane support 88 that has been denvahzed with 
od bus i\vj,t»ifs 'Ou o v d ti t 

specimen is tee;:: < s* with electronic signaling colloids 92 that also present iseands 94 for a 
di'b copter of inters Us sad colloids are was! ss ftxo c soriod 

I ! Nt ! , 5 Si! ! 3 > > ! ! O ! ) 

10 i < < T >t ho \ 1 

^ 3v! ! • s. i , O ' x t i» v 11 

fo SOXS b fo v i so ^ ? ^ v v iK c ^ v V 

« re » srel o > km SO ? . p emenn fa n , > k < sa.v. iuafo «i i > m o* fo ^ 
t S ouo o > < e K i ^ sx' s,< >dx 

15 support smembrane. 

h 1 O j i 1 < 1 ll\)K l ! O I X > ! 3 

fhc-co i! N « \ i e olds vv hwh i ehtmei seen! « <eU So t hrnek ^* od ds 

! !y or other ligand 1 lumor sharker can be iken infc <lh or injected \ 

am >r rna prese! < t s with colloids, acting as a 

20 fivv O !| ^ ! v »\ v s ni 

X-Ray computer tonography XT?, since the effective ? cau be a tuotor mass enshrouded . 

3 0 ' i\ i Oil I ! - n 1 V \ ! ! < | lUi ( 

labeled with humpecifse colloids can ado be detected by MRI unagneue resonance imaging), 
r as nee ! \ n car? , • sot a b 

25 s I <. * < < < i tr i 3 ! m !' ^ ! •> n -i >J s^ 

thiols into dss S \> 5 s -at: a; h one on dm emhsiri \ mnustive \ S \Ms thai cade present a 
cognate ligand for the target protein expressed on the tumor, can be formed on pasiacl.es 

,N d t. ! ! f ) t. ! S !! > t 

est Ck t f , s ' n i Us ! , < 3 Iv 

30 Kd X i t\l h ! _ _ i i 
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the ''cote ' and the bioapseitk hgands ate exposed to solvent siternath ah . the c ;lioids can 
bear. Its addition to the haospeabk hgand. moieties that have \ w , spectroscopic signature, 
s ih ». U •> i in 

5 I \h en ^o; , >•> ■ * i < >k > v m n ! x< , v s 

< , ! i ' ' s v * i ) x> t ^ < < \ v ii £ n 

individual cobnuts should he negligible er undetectable compared with the signal generated 

{ > * 1 < t s\ 

i ! I > 1 < v ^ t i 

to researchers cats ie;e for the. study ot" pro Lent -protein or drug-protein interactions that are 
important, for signal transduction and for the identitkstioa of potential d;ng targets, lite 
a. an h-\ i < s s ,, ^ i-aI 

^ t ^x < t ! i ^ ! , " 

« s i t S >.\|.,v O I J iltl'l 

sS 1 c v. inn i i, niu S vM ov . i N U Wan e raj ni s to nc i mi 

>>d -1 \ <| s Kin m j <.kJ < t sfxi wJtJx ^apter?* 

^ t On r J in a, \ e a i 
bt v MO to V«v< ^ ^ ue il' f V n> 

1 o of others {U.S. Patent * is mea sat curia t us 

1 pt v ! it , Jo i \!ik1 

nuonV i ! < ! j , it! 'x .< m > i 

particles. 

With reference to Figure 9, to aetertrune whet.be- two proteins interact with each outer. 

2? OE S i ! | f t S i X < ds 

4 in , odd, v< > >>os-^ x , , i > „ < " ^>'t a. 

NT\hganJ-> IK iho pan ei \ < , „> vJ , j c , ^reerenebuK 
sensing elect? xlc 4ft nndet o ■ ch o t nagnel I tH \n e eevtonic signal will orbs be generated i.i 
>U rt «n t ix-nd ssare o xt,\ t ice st-ttv . . h . f , e u tin- e eanan * u 
M pro tun mat.- \ n i o; ' - , , > o 
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X } \ } s\ 1 ! \ * I i 

S f > x S coup ! v mt> can the x ed t tiacb ao> »nok lha presents a 

! . S : . . S - ' * i 0 

i<*v!o < \ , v , ) s * pastries. This i u. s the construction of protean infraction databases 
to help u a <. < v. - ^.arvC.s 

u v n protein partner:; caa be i J with stxali rnoleouie drug libraries and drug 

' s 1 ! i I ! X 1 s v £ 

purchased on magnetic beads to exactly screen tor drug candidates ■> bind o a known, target 
protein, 

U > Vb v s if \ i KkHiJ IX 

vi'/W t v. O \ \Ul > I v*i s)UOi\ ,!llnti 11 vXJUt. < < t! < P ff > 

diseases. < some cases a molecule -5 be cleaved ai a spec; be site for h to become active and 
0ne wo* bib he chvity of the s yj hat. dot this. The 

evbiVo. v i I K'tvt >o ' j? ea> nt<<J ?t. > 

;si i\ m mrryixi > bis nu the h g: Ed b is )i o o 
-enoxed t up -j e \ i ^ sop , | t -io ; rxocdkb xe.h p\-x\a toot-dde ervs.sdtnking 

y> f enx uffl fc xk>e i > tm-x ee m Pis I in J xur > \S ^ > e e>t 1 k } - 1 da -acn i and 

h' it' ! X P ,( X S > V r X \ S v! V Ovt] ,k 

X X x'\ >} 1 * v ! i 5 > v „l X X 

( on >" t J I 5 t v s t , s x s. t ^ 

were recogrn/.ed by PPT, by cros:x!inkmg the Save. "Phis dading ss consistent with the idea thai 

iftO i O I 0% OS , V N v < t 5 t X k v b ,* ^ (. 

gviOJM ! t t ! s J ! NX.*, 

: \ SP ) ■, K ( , i ! i t ! , < " ] *■ i I 

endJJ: h ul b: h hr hi ! ( v ^ \h v o Pv vX 

1 14 a an <e atxxl J > <t t>. icxbe I Jo uae, o aa xo^i.k oao a S \\s <J1S-E->.P -aIrtc ^ 
f i x t - ' x t !< a "* x 

N M J V f ^ S t > 

dehver sen eiet k HS-R-XM), where M redo s rtxPa 
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f oi other group capable of transducing t electronic signal when brought oiose to m electrode), 

i i j > f O < 5 ! U v v ^ 

(RP2) thai bunis to BP ! 122 either nsrecth or indirectly through » ^rmsiumeoux binding 10 a 
a u a? ! \- > o' % 

terex^nos. t 

<- l vll it t N a >!l < < m< " 1 \ t \,' v> it 

< u s < u H <. i ! , <• £ i ^ c<- 1 .iJr can > u.xn u < n«h Mk enzyme ot interest 
ft* 1 s » ' <. u s ) i i i ( v . Si t ! , en r v 

then i < n , ^>tont x > n * v ^ 1 v ! . x v \ 1^ <. 

! ^ i K ' f l 1 < X X ! 5 ! 5 % 

fl t t v 1 n L < i i!, ) h uk m I 

ti > ! t e ' i ! v ' ^ i 

n>< i > x >n$tet 122 

j k> \ i (i < U d N > i u U 

t toi MM f | 5 n J! 5 0 I <!j n'iii v et\ v \xw 

chiding tkn dese > addnknckxci Laid ^an present a eix i s £ 

<• ea;; he ps^n.hx (. i , < v „ v i 1 

>at « * 5 « j x<^e both t • iu ^ »d uatue e He eoe sx n t < o I 
f n t < h x td <_ us ] < * , ' ^ ! Ju t ncl 

allowed to it k ti eret in the presence ix t!s ol an enzyme ; -a n < t c abii ;> to dc;m tc m t> 
» <• » nui . « ■ i»i I < > -i >j x c j ^ o v <. » * , i» fotuJiK nu' «. , r 

v i tx i i> k f k i ) i »U , t it 1 

BPU.ro <. Ik xu x> sx H p i x ^ novo hat eas elLNxxl 
BP1 fi u ti v i > , pa i n t 1 v c ntagnetic beuda 

\ tt ; J\ o f i h ^ n ^ snsvvaAi 

group to a. target moieeuix i one crai expose a colloid particle and a nonxoiimdai structure to 
a NuhMoue kx an cn Xi _ <\ ere xx Sad an, i<> t o<-\ . o ' < <X a, , x ^ n s <e, es 
bribable to the subsoate via enzvme :X:ca adanted for linkaee to ike naniele and an wvmt 
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noo-coiloida! structure to a substrate for m enzyme adapted for linkage to (he mm- 
^dfouiui strta !v mo.cui pwii ci dtoscvuMa k K 

da f H , > j ; s u s can be earned 

f f , ,C ^ t < t , J( > , x k 

eomc'dkucai t ! s ,s 1 > , \ , < ^ 

mmo>| 1 v s tt sa ' t ^ t v 

electrode surface. 

Sj ci icalh with reference t jgu J t eel case, elec ronic > >< ina 

l Pt ef i {iN i 

ink * hthe am is to I ied. The p be t Ihion.m ecu 

t * s tn s * i i if Ui iu)n"irii IKi en 

bead 12 presents a biding partner of BPi, (BP2) 134 (can be u< ^un Colloids, 
i\ 5 i U t I ?! as ! e r-, i v v -> j < ink m e- : Ou , , in m t 
tm -dxc,d then attracted to an electrode lor analysis A lose of signal, compared to 
controls; indicates that the drug candidate inhibited, the enzyme^ activity while a gam of 

A wide variety of SAMs can be used in accordance with the kvvendon, or. a wale 
r <■ i \ t ^ m < '^t\ . \ tv 

! ' ! oi hi. like 

II ^ Pa M t j v < k t <> i ok t s x cd u 
functional groups, space lor moieties, etc An exemplary description can be found in 
U.S. Patent N > 5,620,8 0 fins 5 S Parent also describes a variety of metal binding 

! vlNf Ui C t Oh'. U , , v M.)" -tM. 

I <fP <m ! < t n I « > ;< * o s v *, , x HUC 

\ verb j no dal strucm urns - escribed abov* The 

i t > t t u. i > v < * , } , ^ K x K ' - \^ v o e-s 

! I s k id < e i jva? j * 

! ion ^ 11 en i ! 

v k i ^ - N u a re, i . , k - v.* s , , , >- 
! * io notes it cope o! the j 
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* I 5 ^ s < <. l v f . n » „ ^ * i - n ( I 
Mm^tPti aii n p m <o v to st i , v 

en-shodimenL 

! < t 5 i t S ^ \ Si 

lormattoa, col a (. > v . ^ , ^ 

\ churns xnp < u \ . n\s^,' »«o „, i) i iv i < n .,n,up\ i,i 

ryes " i bbo\%tdh\ erot V: I aJ \ * ? , U s >h urs 

nun 5 foul o } >\r s0 > n j lt > }!J s < <- t c h <li^ 

P s ~ 0" t us, s ^ eo \ , J I ^ M s IP uH 

do h i x^'s^x^ 1 _ n < * \H ti 1 , i< tt,< >n i s { ) a 

added to vii Lk' >om s>t\ t ^« iu o Uni , .ti 

bath as follows > minutes (a 55°C 2 mi uses i ?7 (, ( 1 minute § SS*€; Lminuu ; i 
yr€ then RT -for 10 mm. Electrodes were then dipped in EtOR then sterile PBS to 

rinse Hie] were hen placed mdcr the 1 ! ssai ty< tbmet lb I 

U J v 5 s is 

For collagen coating, a 200 uL duplet of 0.005 mg/ml collagen in PBS was 
\ s *, ^L, ' , v s i n 4' ( for u> 

For cell growth the elects »cieswtt>. a,,\ ou I fc jx >\ ' «K k su i a manned 
'tos h nut s cm , < * ( i ^ 

surface receptor. «Vb3, was added. The electrodes and esdi coriisnrdrig solution were 
incubate at 37 < in U. Co Ira bate for 24 hours \ sua inspection with 100X 
f c i i ! i » «. i to foe eiectfotk .w ( iwd 1 

p ^ ^ S < N s > P s a ><. ■> i 

i f - N > fo M N "> ? a 1 v hi < , s w o K ^ i x \uto 

P ' s , P s , m « ju t v s 1 . h pc P< 

was !)<.*, i n i 00 uL of the storage buffer ( sodium citrate ore tween-20), ! 00 uL 
* i u .'I n" l! > N< r - .e . as. o tXI V) 

I i * X I v l ' " iO S s - i 

t ! s t a , . i s ^ t i t , o \ , - < stde> 
ethes a., .i 1 ! h g nrtinatet 

fS rates a ! e at 55 es at 37 
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' £ s s if. ^ " i i o ^ , j h , j ^ , x V 

befa.MCv.ee, ^' 4ou \ I ! - ^ 1 ! < v a i li^ttowt iMui'knl 
cask! aPv \ \\i , o ', o' >\ , iter.touon 

S* ^ ' ! ) < ? S 1 v > > < x ^ , IK l! x \ ih £i 

^ mu' r -n \< s v ' v s. v f v. <. v v. x x <. ■> s v h <ti 

[ $tll , ( 0i\! S <- i ! Mx > i x i >) 

x.Ox'HHA \ ^ t\ ^ " ■< ' I ,} < ^> ! xx i i U „f k O lull 

EXAMPLE I 

This: example describes an assay to screen for iniubuors of farnesvi protein transferase 
(FPT) and geranylgersiayi protein transferase jGGPT). 

K Is > protein feet i tw u i 

found in 40% of human cancers and result in constitutive HAS activity (Bos, XL (1989) Cancer 

Kxx |U 4 U \< x ve ,x } |> ^ S lv uu ,< ^| x| 0v(i ^ /e >!{ u | ( t , t 

> jv. U S «. u ,n a > h, ,x \ i a ! <v ,^ <. vx 1 t „• , ,s ox j !Nv p ) 

n > x < < In x, * s , «. )n n t v \ < , ^ v < p , v]tf ^ n 

1 l.iiAhn«,'« P, Can D 5 James L, Bond R. Wang t. Fatten 9 Windsor W Syto R Zhang II 
and Bishop WE i 199?;. Characicnzaiion of Kieras, N-ras. KsoosdA and Kdoas4B as i vdro 

fi l i l U i S \ x l t Ox I 

f ' ' i 1< ' ' ' > ? ' X ( < XX !( pj 0f , CO 0 , 

faroesyl pysophospbate 2 to the sulfur of cysteine on ptoteins thai contain die Coenrdnai motif 
* 5 \ \ > ha Co ?c no x iph ;i { \ x, none or as Sul tes lot th« 
<d s i xs x ,s no 1? } x ,j ( t x , s x i , ox„, K au , u 

■• x - P v -x x x x h\\\ i<sl 

< n X ' *) 5 X X X x I ~| ' X 

1 i , c , .exioex p \- ont r "x Ox-Cv, o joseaoh vt .^\t\ nvj 4>eaac\, 

.x j X ! 1 , X < 
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tilt P .Pi> Ul' 1 ' , 51! Hi! 't\ HI * u i s n £ v uJ<. i vo 4k 

I -o «< < ' * . » < ( v i<>t \f, w h h nm v uh 1 v. o> 

>ii»- vi - » ' » 1 i m<. 1 J uu «is r ?v 

(Holstein S, Cennak Ik Wtemer D, Lewis K. and Hohl R (1998). Phosphonate and 

bis P^ S <. ' i ! i { <■ I { i Ui 

transierass Btoorg Med i ten yA 687-9 and he use of nat ai pioducts which inhibit 
enzyme activity i iayastuaya H, Silverman K, Zink D. Jenkins R, Sanchez M. Peiaez P, V'lkdla D, 

3 f 1 * f i ' 1 kid v Crt'O! v ^ < v > v 

t> f s < tdeiphj ceux >j )S ?! s i si i 

*a d ! 5 J I ! . ( i i , , v n s > j 

it lb < em fn ceil assays because they are rapidly degraded > proteases and therefore arc d 

Jh k , ?u, c, I . >\ a - i < t 

analogs to inhibit FFT/OOPT activity. /« ,.-#ro, the analogs appear to inhibit stuvrne activity, but 
arc not highly specific for PPT or tor certain mutant terms ofRAS that need to be selectively 
la i *\ o < a. ion r>u is n n. s« > iy> : sihk m eevsre nc whether these 

a o_<< >s uvadculh R \ « is'n i u< uu h >o d ^ f «. hi u 

! >■ i * i > . id * e Ho o^th. so^ nat aal 

products ! ^ been L* « , „ |n,i « » 1 0 i va PI boa < x n i - o * 
^ ^ v us si s , i v. j < ( 

20 enzyme has been altered. it is not uncommon for drug companies to spend about a decade hi 
vV i \ > > n id d i 1 a 

nn . > < 

One would Idskb dkctorapidh identify drugs that ipedik&ih inhibit the farnesylation 
oi ■ otvas ato ,*U . x R^o nee m • a » — t e'k-et t a ;eod * ,aeoa -a eoYt ope sobsmmr 
25 * a n< > k ' > a j . . , . n 

screeinng of unlabeled drtsg candidate-:, m at; assay that involves specibe forms of RAS. 

\\ c h-o ■.• 1 .to as. s «< l 5. r^.MHy , vN o , i • , v the wikh 

o- oc t.uyoi ojo n , n aut < tc^. una. -a o:; ; ^ \ f ■ dirooflv dotL-ots and 
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>' ' * O O i < ! v. v. \ i J <. ! < , 

activity.. 

•ifiwu s > ufach'y ti .1 <■ K v 1 i i . m p . n u it 
fragments d ved < Ube o mu t ds .-a > SAN hat present both 

NTA NiiH- groups {to < apture hist dmc-i tgge s pun&sns) and ti msubo metals ruch as ferrocene 

to » >u rom j< j t ! , N n - <. * j i ^ < ><v ! * 5 

aid ins « 'Mo } , j f , w * 

« k IH i ciising c! ! t n vine f PI shook 

U ft >» o « i itt i » I JontlK i«ti m 

I >l ! N i i i t 5 1 Mi i ! > I i ! i > v ; n N K I •> j o iJ 

'.crnnaNc uod JeLct t a \-,e i \mI ^ pwunmcd \r. par.tll 1 . i mkrov\e!!s mterfte d -.xitb a 
ma osh 'i o i ^ > ^ ik " \- i . s » ^ ^ % ; > , j ( M j t k 

drug candidate (Figures 14 and i 5). The entire mieroeieeirode array will be electronically 
t f v it < h h . o <tk< s< i r j n f ' uo j oi.ok' 
' > * '5tt\ i* I Jtu> rie.cc ♦ <k esHiS; i ^ o \khag , atv« i gteup io tht 
target muum protein, a dsminreien of the electronic signal vol; result. 

5 U use > m> iuti v ' t u < k 

B '? 5 s t \ } s K , x 

s )t d i ,< j '0. Anc-rnvj- S j , iw , t . a o: re . it e -A> be modoWd oiu 

u ogroti ;mun )the" rtn OiOt i Ac j sin j a r t i e 

mapoeia o-.aod 

* 1 t 1 » ported that y! p> mupt> modified with 

' ! ^ ^ I ! s <. . s es W 

w^ti Mi I , <. in m i o <\<< « { ,o <x ? oo, s 5 n; ^ 
protest! {.raaslerasc and cn.?.ysnat:c vgssohesis et a R AS prot&sn incorporaliag a photoactive 

PI'O I'l, i S N Si "i v ^< t > \ htN 

S " " Nil O , „ «H J N 

findsng is consistent with the idea that taniesy? or yarenyl rnoietscs can be modified wnh biotin 
! 1 ! ! t t s enzyme activity or specU'ictt 
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1 s ' v v < r u r, 

0 V * » ^ <. v ! fit x < „ 

382;. ->K O , > > , s ! 5 oil ^ Hv! 

recognized by FPT, by cross-Unking the two. This finding is consistent with the ktea thai 

f f ^ v i N O 1 p< t f t n hM i\ m $ v 

pyropi i i ihir.it ribs \ j y or speeificks 

EXAMPLES 

hiM asrox k ks okwms , j U o\ % ? a a , <. 3 <a; e^ T 
known therapeutic agents. 

I he present invention cor be used to kiem.ns ihe targets of known biological 
n oLi j . 1 <> ocfsHV een^n <n i n -at o neat ,im n k been 

oUft Jt i, j . r « , i ; , | , „ , \| s t h 

okuUfied aogaagenesis inhibitors are antibodies or proteins that are much more difficult 
i\ < i «. d n ! h ^ . i > > of < if 
- i< - v u ! < out o. 1 

tkkfff ! t <_ > <.J < i <. jtn i j n \ > i, i'u i 

! he iollowntg is a strategy to identity the physiological target of angnwene-oa 
! < Vt i ^Iit^ H 1 5 s h v x * * « I 0 l 0 

sad t O J «, if <?i H5 f! , S j ) | K> U 

capture of hie I tag J Ui.bis i coi recti jbl e 1 1 

0 sfX> ! u O lO ! O ! ti , t ; f 

1 O fj i > < > 1 , , * , 1V » Mil i (Kl 

xunO ,an ; recovered from a Wit-jam ? .i NOtuoruaav o angioc 

e \< a awn ,<k « - - o, viii o , a; *n ,o "^^Knn A' 

0 ' iVf.K' \ < 0 N v <. wO ' < v Vat 

imidazole cars thea he aeknd to the nuonena heads a chelate the \ \ \ No! complex and 
release the Asi and its target. . protean: are \i subjected to known analytics; 
n hi « n such es pr L n t , un„ „d e , H a« d the like hi ott v 
v" u v. \ t r v u >\i it tee >.<. v< ~ u L ^ - on > e \ ea . neee s 
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Where t therapeutic ;u:eu- is M ' an ill On one can <, ! ax above except 

capture Ai2. Alternatively, to reduce non-specific interactions. SAMs presenting NT A 
, m \ use, < <i < i no s n < 

EXAMPLE 3 

i this example, cells were attached to gold-coated electrodes denvatized with 
SAMs, The cells, which were still attached to the electrode, were then incubated with a 
f« containin < , co ! - s <. t >eeo dt uiz< present hot a ligatst 

' U <. n> f ! v M i 1 * v i ? < i , j 

m electronic i ub.it < , t • -> t 

^ n'i ti . *j.u u H mm v \ s ifum kt < <u I e 

fo> * h «ud S o <• 1 ^ s uiv pj. «^*l.v.!« ilso 

on the colloid, close enough to the electrode to transduce an electronic signal. 

viort pecifical ctrodes ere derivat i with SAMs > >rv 10%mer 
head groups in a background of 50% Bisieshynylphenyi thiol] (i.e. C*K;oS> to facilitate 
^ l x n t v.k< tr i tl i < U K „> % , - K V! ^ < * thsOxS 

UlStCMot; ■ A ShOtL U)H) 
been mown that eel growth can 
were coated with collagen. Both 
mok < an cat at elect; 
foe i < i (. t , ^ <. <. ^ <. > ■< . i,, v »\ 

ceih foaeent to ti jore conduct moleeu wires. Human tndotfo t is 
(HUVECs), that present a ceil surface receptor ctVjxh which is important for 

<■ ' X S v. v. \ \ «. I v < , s 

M . c ill v , s , » x k «. 

x u I U > . , m <. i t if < x ,s x 

For ACV analysis, a had capacity silicone gasket was damped onto the cell- 

s - -Mr« v . O < iO« ,{ ! \SM»H( tfot.\,ka> >C ! v M t . h 

aao kGfo >\> ae mfo a ^ »ti ^ were added to the gasket h <r o ammo r v. ttb 
the ceihprcsentiag electrode. After 15 minutes, the first ACV scan was taken. Two 

^ > % N - i > v 1 ^ t , 
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wen: identical Figure 7). in sharj si to t v g no wd 

! 4 ' < > 1 „ ? u jtrol 

0 0O,\ 

i - s > <o <. , <. !*s >>< r > 1 < v. s v ) <. v j vu u>, 

^ t ! v\c? teat <. 1 u < , 1 ( c < 5 \ ii i,tu 

Mti-Uk ( > ^ » i , i. v S , , 5 if1 ( < , S t !H U'flkt 

<> S ^ « ! k t ! ! <> i 1 ,s n ! ( ^ iniiufot) 

° a «P ' ^ * i n - < f k.v. ><> •* \ , aau euoe wea 

Ot I. 'H , ko il P v I K - 1 n ^ x v . > tl 

i 1 h 5 ! < f t *. j i „ ? f m i ( Li 1 io!, I 

U '0 ikkOvJn tC OKU!\»0 3 v > VI js ^Ul ^ L 0> < i }s < jU0\ 

1 'It'li'lAl 1 ' ! i ' ! * ! s in „ \ > 

1 s ris S i es howe( wn ells I and joweve eel 

<o^i - ^ < s.o\,i s Vi v i k h K h o> Mo i u , S W n ..Avf^ a fuu! J di'e 

s h j, < v, i v^\ s 1 i k > i > Kiui ■> a * n% * , 

h 1 i the prolan t t t ^ rhc 1 Photographs were taken to ciocumem resold (not shown). 

v noil t<<i n o'osj vK < ?a iVu'i ,u' S»n< om , n k k r, 

M* IP IP ! - t kt Ku ^ * n -r-\"> ■ -■keakhe\ it ,u|U» » 
iviH \ «. « * t n { { votuk I i . t no S 

f iarv,e:,s ^ <us 1 t ! . sre ; H 0;ov s 5 , <J\ - n . ; ! oo' < 0, o sv k o- o ; -ha ■ > \l\ I } 

-> \ ^ s. t i < \ s > 5 h f i 

;k t t o ii r * t u ? 1 ~ 5 '1 > ^ , u 1 tut ' b 

^' lO-MiMi'U'A I { > <. > 5 A 2 ^ ! ^ ' s SK 

Figure 19 is ass k<o:o- ■•.helical 0? ck.or.-oox ckriv; o/o:i with 25 k 2- 

t'VvlUllu! I K >. ! , t s. is 

v ' 0 i k > 3 1 v4 . s 1 x.il x laar 

k ! i the cei k I 01 nc pt i d e d; d n< 

K„ v P ooiled hoc;. 
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aSiCSC^ 

1 ! la binding 

V !!'«K \t,)!X |E..\ - 1 , s v mi 

S candidate s ba a .ana J < , < jbs s t u 

synthest ed on rson-eoiloidai pas , o nd c <ed \s > , partial sba 

< o v j sm^ ' i-.Uwitt - v -a : On, on s * m ^ the est SI displays I 

drug shot ; . :. binding partner feu the target spee;e-> :.•> da.- <.o;Gkl.d peruekn agadomeratc 

J ft u * p< i i u , n 4 

imtnobih* don SAN coated colloids that p» * > , an t i nnd N \ \s 

1 il a <s \ N ) sx . w 1 t * < i u 5 bit 

given Oral cons-emnci,^ oi idtAKtSl in >iusav i u tati a or. e\ ; as-sad m t r ate bint buxfe 
t M i.>eomn u <• ^ an, \ uss s k,, w> < <U ua i \ s S . >J > . a s n <n 

t5 coated 

beads were incubated with the solution of GST-bound colloids. Within minutes, die GST hound 
to Ok u i * Ga bnngins the Is bu huf i huh si its ! ixssds 
edt k \ i small n ecsde s do s not hind so GST rest >t 

colorless 

20 dvn< snnuaewnn he' > vuob eodoa sr, v 1 \v m\s n^ ,< to m ,d 
gianuhione-eoated beads were mcubated % o \ s \ \, colloids in the absence of GST 

d < t S f ! i i j 1 ,t X S S v 

glutathione 



( bi diL 1 „» 1 1 

comsBUoica.iioa. The SAM a; formed on a surface that includes a mixture of a first, tnfsu- 

- O ^ < ! * ' V. V.O ' o 

xrst G i hv v \V a . < u« n\ iiv , ^ v , ereno^a M sn 1 < h • 

^ \M ^ \ lb s di h h)*Lk s s se k nns % , dA\uai x ^ 'a t a 
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- a ^ Specs healb . certain -o t saOer ecwasoow ewepauaO's p : :-„ ;r;p uwsnpswe ok t e- 
relative to the SAM as a whole were stably incorporated into a SAM. and areaier txTnxtabdkv to 
k< r fts - > < io I is. vi < ! \ v , , i , - k j 

In t , M, ^ • . < i * < - 

\ ik s v> ^ ! > N i , s I, si t CO ' K US I'JP^iM 

>* Mot , <>, v>, n . v M Ajt U , i ^>saf It' 

t f h a ! <. ^ th a S \M . orseco.ae. s * t \ i u n' s t ui 5 wire 

A!l v Vf-v height o the peal- a! a wwrewen v. \ v v n << t ow j k \ 0 i a so cnos a 
moKan o , <.<. s> v M a \ \ . ais »! a <w » e e a uoo s s j s , m„ u ?, t 
" m ! ! f> 5 , P ! h i 

f . nduw wt> M >k o V o , wi s„v i s ;> w s > f n h'^sU'i i 
u« turn oft! tiy oi > nit ioi is (cd into the SAM. This syst used 

ti f th conduct ty of electrode dil i wit? i panel salt contai a * > ipounds. 
'ssp'- f I- "^oviwi at -P . 4 M \ m u \> ,v <> <. u? , ws 

dten-mi thiol iu des vet ieri - k >c<d in xampk fsbii lists th« 

o tndsd aW aene>>ww^ and ll vvpr os t , cottero peak r;oeo,ad \s h n ;oat\ ,\ 1 t^ \( \ 
It s t p <_ i i w to c < ' u i n 

o* )o \ e> , - . >,sol 

« i s i s v 

Im ,) ( , vi<> -in o j ' v ,c: k. o b r i } ia < ' v e ' it i ^ ! 

» S ( f J ' t. ^ -5 } t! <\W v. >V. 0 - ... ! s? t \ hn I 

<>? tf'A Iw^li v S S >>* < O n C v < > K is 

Ik » t v« x It \ i t ^ m ix , \ k\K > < ?v, > 

^a^.^APwiNi^'A' x \> \ , u e s p 

the ctitTcnt peaks, suiting from the ierroeene in solution comreuakating with the electrode, 
o,- ut ts hCAto tP» w 0\- o " v. >o)r aa so oo - r„ 0 v\\;. o;e aw oa ihio to 

f is! s s o h A^S^vkI 

iely of the a;ss i ! , ol-t » v j \> et and tht 

i kkt , - - i. < s v. \?S sO \{ ! X H 

conducting potv-ei ynv ; hi ies i cte » by more conductive s»v^ cienticsi 
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molseule but with two additional repeat units is reported to foe conductive {Science mi Burom 
o i \s - 1 do i ^'f M\ i < ^ ii , , r >, o,ctv 

<■ s\ < ! < 1 v! v \M v. V v < o <. <. I u 

14 shows the plots o Figure 23 (dots are TEG-tc; t > * s ep > 

-> hi \ . .< ^ ' a > i , i > ^- \ ■.-oGudn . ; v \ x if , »n 

n^o. > I i i v s t w r \ ' h >< h o !r>K 

SAM u; <><. , o; uut-oOaaV < akr * s U , ■■t'neMJvd K - * K n i u * ' 5l*% d 
«eo Vo«m hvtv t n VM , - i « , n o j o u„ o< s.vk 

wkh it U i u \ O » ? 15 in m K! t» u n * nno 

i o conductive species imo the SAM or by inserting '"defect" or "opener" molecules into the SAM, 
» *f*l I ? 

ethylene giyeol-terrnin&ted duo; Electrode preparation was performed as described » Example 
' !ho iOneLeev.o " > • t\- cab *\ oi ' k sou u>- v as . ^e< \ s, < a-oe ru r- t to o t 
sHlKv ! h Ik" lO ( < i t. ! K Jli t si t tn trv 

E skxtEoP a s dut .f <0 *> M „tv o :\ 1 1 v j ,^ v , v , , 0 o (V uu j u , u ,, t < , j^weske 
> '» y * « v *o uotuu, tn P<SA thovono <* a ,dhu is, > or or to 
nteasoEeioonf 1 i a.- • <\ it < d <e : 'rood reetems \wnid -eelodc n:> <vodoetton of electrons 
c trade. 
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impk demonstrate us olio id particle I mrs >h izz I 

x i < > ! O K i , V,. > 

J U U I v if i S UW « Si j , « 5U djvvJU vi \- xM 

<■ ' ^ »h c > K * x IF Sli ^ k >, »m f *r uto <b \ i( i I 

magnetic beads preset- ting protein A were coated at IS 0 binding capacity with ano-GST 
antibody, added at a 1 :5 ratio to the GST-coOoids, and measured on a 50% MF-1 SAM -coated 

k t ! "j.^aswi ivton.^ ftL.'r, otlK 
elect odv v ttek.a to t<>-i a tin, . v » e ^,>p,j ^ , O I » o I nds »>u u g u<.^ << 
the electrode surface by the interaction with the GST -antibody on the magnetic beads to gtvc a 
mates t peak at a- x » j fw<> negative couttols were sun o< e Ok, v t t , not 

ttach to the colloid surfk than net tibo ? » the 

t C U , C v s I , ; < i * t < s > p 

demonstration. Solid < v cv interaction between < f , , colloids and i < 

incubated with osnloids that did no; present GST, Closed circles represent bead;; net presenting 
the antibody, incubated with colloids that presented GS'l . 

wvg ie CGI Detection 

This example demonstrates both the advantage es twonr.g a SAM on a surface that 

* ! 1 s ' u I i >• - oc A f nenharv v v <^ i o- 

t v ^ \* 1 w t< ntvnt c ah\s> , tn t n \A ( \r , e 'o ^-neh t . vertia, is c eowo v 
oam cafe electrically with t ce. and the mil to «t co bad carrying 
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ivr >os , j * unto i >\ .rn s »j il .* u \ n>utii. 

the surface of an electrode present mg the SAM. The delect in this ease is caused bv bulk of the 
a SAM- incorporated molecule including phenyl rings. 

HUVEC c&lh were suspends. j over a SAM coaled ors a 

gold surface The SAM included 50 tough; chain thiols 1 of U*2-i 
*otH>\pku\iV vd'M! \'^o s ^ t\, >T ornkv ^ddedtoik 

ItVOl >\uf «v> U i <> > J. ) v v. << H> \JC 

Ppi Ud hi li H \ Mo i h ^ t \ , E ; n i\ Ku^ 

k pi 1 * f ! t i n e u skd b> :o m 

' ! ' ' 1 1 v ! ^ ' * uf o vi\] > e, 

i s \luv t Mi v < v !\s \< i oo ! i : o.j „ t \ < m - lK M 
iui n Mi isud n ins. v n pn . t > uk< rti hn i i vl . K tobons .im. 
f s »} Ha ,i nes no* i i, m oxu» < ^.cte taken M \ ! 

were observed for negative controls. Figure 26 shows a peak (solid. line) generated when colloid 
f ! < • s v a i i t rl j i j , )» { , 

oe o t u ^ >erv 

colloids displayed ae uolevaot protein sekcnx) no5 to rand to the sell .surbdee receptor, 
it 2o od on ^ ! r 

This example demonstrates the .ability 0; deteornne posMreueand interact ion in the 
d> t i P\ il a ,1 t d ! j ! . j n\, > v l n X j n , < 
i<- a ooecoi x \ ve i < n t >. u \v h I i , M' i\ < , 1 ^ > to.ed po^uoal 
) .U p v 1 ^ ^ v M e 5- knecvue >»<nv ekctroacme \ipnahc 

« H IV « N 1 i > % i , n ; , v < ,.Jiui 

on ihe surhu : oi trt electrode 

sdMkMlMiiL.^^ interactions lor I.Mnodbied Maa;M; 

We have Mood that the > x \ oxidation potential of a ferrocene derivative can be 

1 ! \ ? <. <. ei i . , ont j 
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akered potential appear? fhi magnitude oftha xiarcA peak h proportional to the density of 
protein in the system. 

a panel of gold-coated electrodes were denvutlaed wan heterologous SANs that 
comprised a consult density e ..voui - e molecular wjre <> and variable density of methyl 
> !! ' * „ . 1 v A It tud previo \t> .tut 

u-ASnU i )i Ah v * < rn S.Vsb -Ada ana akorpthm xt 

l>A>t> oil; jiK ' a e^ v ! 1, , , o d t u< Wa'are^o- 

assomcd that if the electrodes ere hie abated woo coAteeo < solution, die density of coiiasen. 

0\\\ hateunaead; 4A A < .am A -f>e\. ;i<wr K ,<A ok ,oru e >-e p<n>> 
xt>aa\l we twxka dad tin de.mA^ ocu mce.PAed ho. f snacs as >i b nob J- AO? nn< ml 
collagen in PBS while the other half was incubated with PBS alone. The electrodes were 
tn \< w tit t u ~\ ( i wA o ; ! , v ( , h n i , 

>. >. <■ f <^oo jutd.^o^ o ootvo V.VCJoa* ft 
IH- f v < <> ed at <v- o t v \ nvcite .'.uk-m o* U n r<*> noiu'n^v 
peak. The magnitude of this current peak and potential a! which it occurred were recorded. At 

^ v - v-ut ; ; s t , ^ i «\ o i- 5 

magnitndt n ip uno , red So be t tafk ua >n t « aesence > the >nuem collagen \i 
i HJ,K,Mt )t otr ull' o 0 1 ad sv ooi a >T.o is ^xt a\ 1 ! 

& i > n x lt i * 5 < ! KTUviu ! s v \ si 

o o n < I >! w i , i v. t o > eO k ^ptuovv.'' ,e\w,: a tkaoA * a d A> t i 
b epw:seno;c i h i a i ? e methyl ! e hydrophobic 

0 n u Oi v «. - » i >. i <> .su i 0 , \ ^u,'n «attl 

of the ferrocene to Man and two peaks are seen. Solid ancles represent high 0100511)" >.vh \ 
aowinwc.A thiol electrodes that ate not bound to colSapeo and thus do not .Ada? die oxidation of 
da- ferrocene. 

This strategy can be used to detect the presence of onmodtfied proteins, peptides, cells as 
hdA\w: a j s t <. n M v Aran J -> i» u Ui,.nn<>s\ Ac :uA s * ^ v ;n - sd thiol, a 
< s v s s c a > clearer > t ndmg 

antnat t .oAso.m xtoiJire i^Khi>' „ < j . v 1 to ; e 
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hcati > i I i o > i 

5 3 > > v ' c presence ol 

the target species, 

* i ! < ■! v. 1 £ 1 \ (. ! U 

n> i n Ik h v { <.„\ > ^ » v u 

essentia! that i> < ^a o < k i \ \i metal \ . a polar emaromnsm and that the 
SO if x - H K-ctct V 1; is as small as possibk 

1 scampi ! I. ELfSA 

A technique huuihar to those skilled < -lC «L or cellular biology ;-; «• ^ x ml < 
Immunosorbent Assays sN > o , f < < <s p? ' , v( . > t > >>>.<'•< P'ahme 
is copyright from John Wiley and Sons loe 1094 H> rues 

s t! s SAs is sertsh y. Enzyme signal r, occurs at & 1 :! rati one antiboch 

pk s h h present iemnrge exeime. sou » qu,a ig 

K < vu V»V > v s X 

xdk i - ^ vk' s < i v v kv-. 

20 o \K»lki[n t )l r tti'ik S^ o t <»n \ o xu r ! ^ s 1 >\o<. 

Um> «Mis The amount otkxoeynie hydrolysis h directly propornornd to tke <. of 

^fO ^ >U < Uh ill A -\vsn\ Cu ^ O id SX h 

OtiUK !i l»b!!^J 0 Ihv gf, < X < 15 ^ i ,«^V\> v. nSV UOt v,X* 

X d > i i v O v 5 - Uk XXI 

25 t » 11 i i j i b 5 

M > | I » > l'* • «. . v ^ v i ! » . ! U U ^ . 

substrate that s it in a color change (detected b> a spectrophotometer), or a ! n 
1 xhk £ gt \,tl < v. < i ; t 1 1 Ts u iv v- - << d h u.h, <\eo 
tram a v. i xsman > , - hm nnro;a\ ev >a; n\j\ ; , q\ >a - cs \ oe\ ah, a;-p«!teml> to 
30 o » < <• < a > n m, * ' r v. ^ ! ? 
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Journal nf Virology Oct. Vol 73 (10 381 7-23}). Most often, .for convenience, so that 
every antibody does not need to be conjugated !o an enzyme, a mouse antibody is used as the 
specific recognition antibody. Sko an ,o \uk v or « rabbis, ami -mouse and body is added. 

5 and detect the presence of do immobilized target species using . • >'ah hgaud c- . c ■> or 

I »i« I > «. - -an is « ti . c < « i c i * < o . > sa < v, , u . in b< : < s ^wso o. 
ietecf ed in I > s m , > , ) 

I X! N p>, O^ ! v U * ,< ! j*K 1, Uli 10) i t 

hd dto he olioid n « ep > to eluding a his c m ix di set t d 
iO vsoe. or s-o bo; ; s i ? bcd\ tbau 

5 < 1 . v f n > N n < * s i 

Joun... liMif , < hemjstrj |«\* Oct. ; V..| 3n2 > og>. I • and d i m k o ft . 
>e\a.nx si, u'l «il M \» a sd PiJ o> ^ 
' ndun t hi ^ i v oo u^i t vh ioia'in o ^ \m o Kt c <-?\^ > 

\s place of a secondary arttitxxft , the ratio ol signaling molecules to binding e> ?.ms is increased by 
i < ^ k i uxin < o , i , u n o- * x v <! < o ok * 
on an EL1SA plate indirectly results in the binding of thousands or millions of enzymes. 

s ^ ^ I s > v. - t „ ! l d ( * h^i e lu „ 

eanpih nt« s !< , u o v ( it ko _ n i «. nO- k en,no 

20 .n m t v. i ttx f ^ s I ! o l '! i\ » li , x j i ( s lX iT0 , v Cav j 

< m h< i t tit in I j i ( / v U , ^ «. t < i * h\ 

« t > «d v 1 1 » i , t * >< $ , ft > .*< >\nk 0 ) s vn !ao \m urxidna 

< < t s c >f the p! i nbound colloids and thus 
^ ^ • N ' h <. J Ik o ^ i\vx - i \ o^ -i!uo. louNca^ 

25 be a cell or a protein bound dhecdy or indirectly (via ariother antibody or Ligaod) to an ELISA 

! I f I v i I tii t f v i s0 

- *• - ' ^ V. ' Jv t O v 

i ! N v < >. t x ^ \ X Jv 1 ! ^ ^ 

a-jcouate reading. I hose >kiik'd tit the art -o cc.;c. s iha: ab ' x. >■ < listed 

30 herein are meant 1 % nd that at ot a >v v I depend upon the specific 
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3.. \iu'k\i^s jh, „ ^ \-_ n s ^ i ^ >o v nrn ^ h. <•> nest 

(1 Cti \'hO iOokvuk. i O ,\, 1 ! ' \ lC>^gU...me : „ pno. gbo: i i N , j \ v ' S^UObu*: 

4, A u , 1 I . j ;i - \. i ! >d i , n> <. kd!a< !i 
...5, \ucJi da m^uin < >. tu j< - m ^ v up 

6. v nut <n , i | in 
ibnd tmcum and densmn o 3 vim ei dv piusaSn 01 <■) o>i> mui 

structure, 

7. A method < 3 is v. 1 hi h dund <. ki <Jo\ nrpm n\ ( - 
signaling, entities. 

8. n o s > N in i ^ u i 
or elecp-oactive molecules. 

9. A method as in claim k further comprising providing a biological or chemical agent linked 

t f o j ! 1 \ , ' h i *. bio , . d j 

«.hvi^K 1 r? > * , •> , s m v cii,» 

us ) ill . become, linked to the o ^ id structure via the agent and the binding 
partner. 
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p i see tso4 . 



1!. \ Rhodes sc. h"> 1 s \h »«, , v j u v 
aad/or magnetic material. 

12. \ n ^Mv^i h ! , s < \ t f , t\ k 

13. \ \Uu\ v if o > i N?i it t ^ i nkd U n n v »' 
bind to each other. 

14. A method as in claim 13, comprising allowing the agent and the binding partner to 

I 5. \ n v'hoJ ) u< euiisa < a t em -he bi loc»< h or Unm-i si ,»c rs a fio v . < i u is i 
us j <« ^ $a re oftk o:u <. mdklate 

16, \ j \ v 

17, » oh\ >i ( )ra^ < t t 

18, \ TiJO<V is M ' lR< « , , , } t <> x ^ , < ^ s t a h jj 
bind ; wtne - n \u < s <n> h pes ? 

.19. Wed t v.1 -s >K e no he 1 or Jv^k » is > a i • 

bindioc \ a\ , , , in! - i- t v \ \ x 

20. '-. method us m ciuirn K wherein the colloid particle carries an immobilized largssi and the 

' 1 1 » J » s V S (. J \ ^ | < }| 
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n f 1 »i < t - i It , n $ s < 

intern ption of binding t 

21:. A melted as in claim 1 , wherein the non-colloidal structure is a bead. further comprising 

Os - > ' < <n i in , p g 

I ! < i i a ! m < t , ^ , f ^ V V . ^ <. s 

al t k t !, i u * i \ \. 

s <T< non \ 5 iju ^ * * m i i t *vut 

>e \ id u { , \ ' | t <. t * j i k !> fi v 

beads. 

22, \ me tax m to 1 Jis i s 
'be binding partners are target of the drug candidates, the method comprising providing a least a 

1 "< - bead a; wo separate locations ae carrying a. dtf&rcn in 'drug 

oi toe am io-- «o the fm4 bed wr?\iN see vaemi P. ad 

23, v*ho s io\n;n2: 'abeam >e emt i^o K.kis an. \rm.eh ameed ti eu am 
different weds of a rnnhhweU plate. 

24. \ n i. i s « ) , i , „ v i 
the binding partners arc targets of the drug candidates, the method comprising providing at least two 
beads carrying a drug candidate in two separate locations, exposing the first bead to a first set of 
coikbd particles carrying a t * target of the drug candidate, and exposing the second bead to a 

< end nvJ m K <. \ >\ « i ? u ^< \ $ , , ^ j t ' , nh' ■ 

wac (vi a - < ti - , m v< , v p demo dm -^om 

bead. 

25. * i ! ^ m t ^ m - 
^ I ins „ t > j ! > v. <. i 
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t I' < ! U ! S v f ! , "> ! { 

26. \ , < u , > > } v > , Mil « . k s 
v '10 ll ! i v ! S v - 

27. \«;eilu as i - Ni , <-np' < ^ e t » p!< i v s j ms nU ! 
to the <c js ; v ! * da j * , ! m> i» ? n si ,k < * » ho , , ~n * wl : m V - »u 

hcs> f^ e s i\ \ it , s v! , v s I i " ,t H'.Xii 

28. \noUi\i u m * u ca i v . r .„< ; ? i pi, s tl u f i» a f* 
linkage. 

29. M« LK.a ^iKwri 1 !^ .'uu ll, \» m -» t « ^ •> t^ 

oordmaiinga etai, at . is o, , iorbind partner is cerivati ml 
with a polyaanno < 

30. \ -ocih(S(i;i in claim ° uhcr^ii a cos:: av d the acsu; a; rsdn !; -aav is <«.lap$ eU<<; 

f ! t u> h i i S ! , , j , f 

3 1 • w v, Ov i i > - he •> H 

h i fit < , s j ios 

32. \ nedax - claim com} is n 

PfCvi } a ,f > ! fj < * O v. ' i S ! > s r , t si 

i at least a first and a second agent linked to Use < and second beads, respectively; 

P^ 11} \ i < ! \ v v , J J < v s , f. t\] 

><. if a, ! i ! I ! 

exposing i beads < , > a . aad 

Ja J s f ! ! -t'ea paaaeias < ? s t s Xv . or.n ee u 
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33, V.tVfMKt illva'l r.< ' i v !K <! *. v »S * « <-,,hl 

polymene beads are suspected ot bu^g^a! or e u nacrae.xw v i -Jk b:; : ,hoc a , hi 
tbe differentiating step comprises diirerenuaong biological interaction between the first agent and 
he b K H i J i , ^ . 

34, \ f > b j . > n , <? 

** * -s J ' » l 1 i I ! \ \ r , O £ ' t i 

immobilized thereto; 

providing a first, set and a second set of colloid parades, the first set each vimil 
m obiiized thereto a first suspec \ \ , 5 « c < i t e sch t 5 t 

ni ~ > ! , therein a second suspected binding partner of the agent, 

^ i f - t K * ^ U o t o " ^ - g v s o lf oi Ik 

beads to the second set of particles; 

differentiating linkage of the So si set of particles to the first head vs the second set of 
particles to the bead. 

35, A method as to claim 34, whereto the first and second suspected binding partners ate 

t Vtv „ ! V St ! , i v l > (. i0 ) s 

h'v v VI i h ? v ?! (i M 

the agent and the second suspected binding partner. 

36, \ nu . u >ki < « . v>j MUkur, ^aeei 

3?- \ w « t t * t k * \ v j>j „ w , 

i\ t Jt J , J i! i v. 1' » i t < t v i v „i * t ! t, , 

IV it I t, O t J' S K \K it 

38. \, n 5 > ? , > f -. x u > oil 
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39, * n\U jish , < x s i > 

40. v i ^ ; 1 in d ;he panic! 

v- ' i ! » ! * < Si, ! 0- >l 

"*i. ' K ^ i' l V! '< s K - 1 t I , , 

42. ^'viiKJMiiii a K v - , t { i'Kv, 'im v s 1 ,> , lK j j 
the oitrilotriacetic acid. 

43. v ku\ d <. su n 10 w tK mm. c u , < no . > , , 1t > u a , Ul iiq 
&e immobilized chelate . 

44. A method as in claim 37. comprising exposing « iigarsd and the particle to the ceil 
allowing the Ugand to link to the particle, and determining fastening of the ligand to the receptor. 



DY <. it ; , . > n i ni < , i' n i 

interacting with the particle. 

46. s ns t < v.) i s n ? , v « , u , j iK u « 
25 electronical; v. 

47. is i i < i, p i 1 i > ! t l( . cell 
via altetiialing current voHameiry. 

30 *H \ method; ine;aan^ ..M-viMxg m, is > < ,,0 Jv .e on the e*?[ 
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by visual inspection. 

49. \ <retkt a si'* tut \ ii \ p„ 

< ' f h ^ . <>'<> x x ;oo >\ a?. \ 
aho^A v h * - ^ . v, i ! , s v o ^ f , 

50. > > < * < » t ^ n >! ; < ^ \ s , vM 

51. An> 'i<t. , tsul ^ x , 5 t uuh h i 4 v , x ; i oJ x 
va - t v. i* i i v i ^ ? n s y ■> » v s i , j sj, 

! and t ' 

52. A r t xx* ji d< t> ' !•> vvhetun thv pi v ^ ^ » no? » * v r»f , a » <ji " * 

0 sen n < . at v i k«<t t » tK hat vtx > x i w $t t em 

53. ■ urn I !6 where! the plur in 

* m hies li h c< o a oux - net ti t s rtk d o he fa tgem 

54. % t« < I \ h <\ <• ji v i v ! ' iMti 
if !' > > > i 'hit > ,x ) >v J ^..-uhix; < t < 

55. «■ "etl 1 a „< a v > < ai < s v - u) }uvn ,i p! ,inu 

01 electroactn z nolecuk 

5-5. A method as in churn 55. wherein the piuraihy of ekctroaetive molecules comprises a 
pktmnn c<{ aKUhlerencN 

57. > si! ^ > p un v ,c\ x v a <<v\».'vn son.'n*, t 

plurality of ierrocen.es. 
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pciyusomuso* . 



polymer carries a chelate coordinating a metal. 

60. i method as m c ^ s s f >, ^ nchii linked t m u\ bind 

61. \ JN» J ii Is i ^ t o u ^ i u < iu t< the 
i na<tii < t i v s k ^ v io j , ! u t 

62. % O o< a.it « L « e, u em lea si k s » - i dye, 
pignu % eieetuxK-livf nJu,k s <si eut <» e id ;ubiuig >ho>.phor i.umrH' ke< 

~u . ti >, ft ^ ,« i<» , * (. si | v.fv. \ 1 s j o 1 <. t |K , , >s> ease 

63. v , I .is >n ei.etii J , Hhvte<r th notve >k i Mrnetuie is A v s - lV s - v a u\v < 

^i<i i f ,U ! | ! s S s > s tO K 

f >f^ f Jfd P i«~ <h s _m n Si i , v < \, u < „ ^ » , 

>kk\<emv t hwrmes' o' -lv;\,:S <Je <« mk ,eJ 

64. \ n ! f ! si i u <r n < « 

J n c; <. 5 i , t is | i i j v t ^ ofoik.ei^'Sicsv o; v c.c,d:oiatc druc u 1 i i u < 

iv>C|\ I >H' i •< O } „< s i > 

tO. ^ 'i v. << ^ ! ' s s 'l 1 < -v < i i S { i 

<• N l ^ ? 'i s , <. ' v! i i, ' v s i is s 

hs h- 1 s Irk v '.»:'»v',v> >f id v , ! hoi o i s ^ 
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en ! » ceptor. tnnd adt to the second cell the j i < u , as 

d sropti n of imeracifon bet the rectp 



3 < ' \ \ f i t s u , v v , a 

; * s v< ! , ' ! f risis 

pn viding at least i\w of s epas ! c ion 

- M N eel hilt Uargel protein t ecii s ptor and a colkxid panic! 

1 1 H i f< ml a- 1 > - v i s t j 
JO as «. s s i > om s , * Jv < t s <t » i i i.iuu! ! ru t 

proteins to the ceil receptors. 

67,. An article comprising a colloid particle carrying on a surface thereof immobilized 
eh o hi ^ - > Hi jo > . s <d 

IS 

6B. \n oil «, v > or pn s se Csii oa rati or n o or a so lav : i t oot i b 

mors lyei'coo < < 

69. > t t el > % » u t ; s I > ! n i e i t v oet < i 
20 s< 0 * 

70. * met h i, a m win d » < j cent 

71. Mtn < s ( ^ a a' ' <• 5 si si i u 

2S 

72. i s j sens, >s 
agent and the hashing partner further :r the presence of an enzyme having the ability So cleave the 

30 i. method as in 2 > >:j 1 > Hit f s. o the 
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agent, ^ >tv\s» <v~vv\ aud the cn^nv iarher w mo^oo. . e c u-;-.- e\n. ,\ >< »\ a,«<n 
of activity of the enzyme. 



w k* c^r m >n > •> - u en o, rer ink th t , 



75. \ >i a 5 < > (J , , v , > 0 ^ t ^ K , j| ie 

head. 

to "« \ wt'us h! >!k i! i s t & n 

*t method as in v n 75 wherur , xonds as s n-nd ? i , j i, the 

15 colloid includes a chelate coordinating a metal, and the head includes strepavadin. 

78. A method as in claim 69, wherein the signaling entity is a metallocene and the binding 
panncr comprises a protein that can be cleaved by an enzyme, comprising exposing the pardeie to 
ont' ,N\ • u o ! 5 ; n 

20 »t u Ik. ~ nt g ^rnox, „ sen a n^Un n !u t K ad into 

nt -» h s u <. si i n > v >j 

etiva* * in i i > mt eness o <h t - < ttt n is i nt g 

cleavage activity of the enzyme. 

25 > % t, v. i i s i I np i oei s , ,o | e and eel bit 

omctnre te en eony uarded n< > t< s t tl c b 3 k anJ te the norw loida 
> ^ % ^ ev 1 'k\'\ en-, t 



30 S - ! ! K ! a tv 
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WO 
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^'i ■> !v V s v. ^ ! v v ul ! ! v vv 

S '! < § i <- It r v\\ i 1 . 

spCv vsi, > v < < t K ie hO! I 

'I ' > f ^ . \ O Of . H'v'nAHC 

81. \methtx in dam min tht mcolkdaai s , t v > ndceirork nd 
' 1 ' ' fll > ! ^ *n i ■-Uvti s ? i , , 

<. ioctn oi * K s s i ! i I in! 

^ )t v tv! i 1 , «* ^ „ ^ h i J h m »♦ ,<uus. >i ' t drug 

v i i e S* K J > s f s i) « 

82. \mcth<x i ei i>> i Ki K\ o Ki i s n< <\ t\ t < 

13, \rt tjhI i t I <j «0 v\k«cj« . Jkil^tA^niy u , > 

M. \ method as n claim wha n i k v ruxis «: i-n; t 

S5. A tu. mod as m J, !i \ > «mvp s <- \ - J < wun j ferrocene, 

86. \ nemco --,1)1 n •> } < *k «. t fk { *. ^ < > t 
vubsiute nnJ the hnchm r ;mn;r further in the presence oi a cumiiunio ,in,a< idr moderation m 
activity of the enzyme. 

87. n \ ) \ ? ^ !{UC ] 
otn s f . o o \ 

HS. A x ? as m claim 86. wherein the signaling entity js a msi&Uocene, further comprising 



PCT'US 



, the method corn p.: 
nrunmg proximity ■ 
i.'ene.mne- me-.f 
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d » < ctivating the electrode th< eekvecess of the 
/ Ui mol a ilvm o ih« e, ryme 

89 1 < claim L eompr xposing the s. xmn , dkddaj 

-uuvi to i • , t subsnuk sk k « v v 

stXU.xl j if. « s,* v W t \» t ♦ <. » il k |,l 

o/yr-o he .^ub 



<■ 1 < l !> > a * ' < 1 k ! ! in { , <. n 

91. "t ( t un< s , i \ ) , v , ,j , , s , < t < {he 

drawing the head into proximity with vs. electrode, and determining * , «s» v of the ju<u< 
enf:o so ike ej.ckode K act. v.ituu' :1h cLetiode n.f b ^ c>-i akxi t <jj 

» t f m Lt tin' , s t Vw '\s e 

92'- colic* stt-ucimx? is ; urfaee of an t \t cxk nd 

1 1 i 3 i i / (. U i 'v. x 

<a * a surface U> 1 colloid paUkle. 'he s mv . < , .u.d <. .in m and 

1 k t { ( s mo n <. u h i v , , ' ^ i i -X i! , t eb 

deiermmmg ekeciiveness of die drug candidate m moderating activity of ihc enzyme. 

\ m-..ih d o^npnMm:. 

1 K* 0> > O I' > i U * i < l , , , f -> N ^ it fc , { , H 

protein or the bgand. 

'• >4 ' v S \ - N * ! * i f v s v » I vi ' 

; N s si iei s < saving 

dnse* 5 ^ ^ s i K pattern 
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95. \ method i\ m k ar - ! ' *k .j,:ti^ \ 
me, >k ^ , - > ! , 

96. VreKvi s m v m s t £ ' .vi » . i ' *v I" b t. * h «h the 
if a i U v. v., - k < x s ^ 

97. \ medsod ' s « x i i f \ ,n u ! L 

98. ^ ni !! 1 Hisuiun ^ s s < , t m o pu n< j 
i.si rdmxi moool > us . 

99. \ icKi-ucSi >P. »\ , ^< ^ ilbkc w,\>aw it ! ;,hv! U „t h «. 
i 1 o > » > - vOi !. electrons 

1 00. A method as in claim 99, wherein the species that enhances permeability to electrons 
comprises a I embied rec 

K)l. A method as in chum 99.. wherein the species that enhances permeability to . e > o - 

t * r < i »<< Si Ov s* \n - n i >< s v 

102. \ sm-moe a <A.;n < « „;em \x <. x ru\ o-Mp scs a memhueen 

H')3. s < Si i 5 0 v. 0 < t < l*N'!!^!AVJ :ik\ ! \ 

104. n 5 ^ < t < ^ <, v i - t 

acid, 

105, s nethoc s i ' i t s nteed 5 » v c 5 ay«i 
lomnm. species vs mfal ho. J v . » btge 
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> i e n > ce, ant m& suspected u < » with a >rotdt i m 

H>7. ^ i ff>! x s C < , v N! { > f , 

MJfi i v. toej cu a ' o i 5 i ml 

? 08. A species comprising: 

a polymer or dendsmx-r e<ex\ ;n- a pUuuhn o: o;a:Am r , : mt:ea adapted fm imkagc to a 

1 , ,f , X i !)' 

109. \ NJxxK^a^ i»sk<nr ..'\^ tt e,n Kra<ae « ies mr n ax {«>< o j, e < x 
- «*o» * ^K-alactnS \i;i;u«c?,i nndm ia-a cat, e! aX liakapt 

110. A species as m claim 5 OS, wherein the polymer or dendrimer carries a chelate that can 
coordinates a metal 

1 n • 1 ^ > ) t t fi s n v.. o ! ^ >mrn-s a ! ai,',!h of 

Hi. A species as m claim 108, wherein the polymer or dendnmer carries a plurality of 

H3, \-i'a^o '1 dam £>> \ c> exA x vr „«•<> ... J -a, r < - . i« o Xmaex- 

114, A method comprising: 

^ oa> ai v £ 

A Wn d . . i o 1 y. A a n „ ,t!'k 

115, I • S -i ihiy , 
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« < is 



t s Kt u Miul i \ k >utp ' ! N i ih » U Ui ul U .it !T so 
ignahng entities, ailowtn s t < v. * * \ * 5 biudh 

S via «\ ^ jiii san 

11 \ nettkn .s iuar - - fe a- . s mA, 3 x^ue ^uA.h.K 

^■tuU - can s - rfji.sNHzed. 

polymer. 

119 \ method as in claim 1 16, wherein the firs gent is linked i ie sign us uk via 
dsrsdrimer. 

15 

1 20. An article comprising: 

a first biological or chemical agent capable of biological or chemical binding to 3 second 
tgei s i oke a; 'htj e-1 Acs n e us e~ 

20 121. An article as u claim. 120, wherein the first agent is linked to a particle to which the 
>an entities are immobilized. 

122. A method as m <Uim 120, wherein the fust agent u hn.ked to the signaling entities via a 
polymer. 

15 

123 \m«t xi j n m 120 > hereh the fsi jent is It ket > u* s , \ mhk \ \ 
dendrirner. 

124. A composition comprising; 
3ft a coH-iici particle 
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^ ; ^ ! - f i>a u v i ; ■ .vi u v ;\rsk e >1 

^ O i < ^ I ! k ! * ' < t ' 

J ^neioc ^ > n\< t i m ? j ! t - tk.1 *n n - l»a Ik 
S <H\lo'bor i > u f t s , , _ 0} s t > ,„ 

* * N * ' i 5 s »U K , «M F r 0 f >( 

fluid to which the surface ?s exposed from :<ummmieatmg dedricali> whh the surface, and & second 
*i k uS s p vvw ho : a , s . i v h k i < so is i ,< -tkww xr <uch ,* v, % t v u«v 

<. is Off! hv W j i \ ' s js , fu i 5 d-omho: k <. ik, i i* v 

H> iuvd\t u t u iS! ' » n wlk^^k,,- <, KVN.t>u-f\\;,-u <. i t u ^ehkv 
surface. 

u ) t s j,i Um \h t t s s f n ji a «. h «oh 

- ' "'onion, 

> ! i vi said fir rooku is dig < capable o inr« act * wi $ a cell 

surface receptor. 

2'.i 1 ^ '!KvH V,| ,1 i ! , v < K , \ v K 

? <• Ik\<>-^> i> 5 \ « 0 WfkK\ \k I o U vCWtUl 

( > U < > BJ > < v 0 v v ! , I ^ 

75 colloid. 

x ^ > 1 otn; 

30 132. The \\n said <d i 



suBsxmm; sm n (rule u) 
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133. fhe composition of claim 12.7 wherein said Kgand k ; peptide 

>•> < 5 | Mi. t i v ! ' t s n \ i t < 

s bm<1 to a meta) chela 

135. The <, tip u \ n I t } 34. wherein said moieiy comprises a mskdme las. 

He- Xt. n i Ikf < M ! K1 1 < t <\\»~ l k s Ut" U 

Hi peptide. 

1 K ^ ! .O i < Ul Uh N K Vl » lli.n i^.i ,tftl 1 v m J1U 

.1 ijV|!u is 'Uldu V lv hrr 0 i- < s i> I ,! , B ! < !. ^ |. Li 

i'j Hk s< v s air- < > e so v. s pp mu t m< i s <5 if ^nl 

molecule. 

i 5 > l K „< u s J Ji A x Vu VV.I't 5 ^ h > i 

* 1 <■ 5 1 fkt r s. <!,) i >! t H.i 

.141. A composition, comprising a first molecule, a second molecule and a third molecule 
<■ s <■ - < 1 s v j Heo! ooemef 

with a ceil -surface rceermf, v/hcrotn said second molecule forms a monolayer on said solid 
23 support d who? ' d tli mok uk eiecmxn ive 

1 ! i i n m < > i i . whoi < ..•.|;<1 s ss - : < , ; j 

1 1 ; > oti < -ih.s- . x ^ 1 m:, , s v. - a svm eo Jon 
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1 44. The composition of claim 142, wherein said jc m > is covaicedy at tached directly to said 
colloid. 

145. . om? n< o i wr u i a mil oi ^ .«axem 

146. rhe composition of claim 144 wherein said saed u peptide 

147. 11k c ygoshi nmh N . , s *j } , j , ;m < 3 K1 , h „ u n 
hind so a metal chelate. 

1 48. The composition of chmt 1 47, wherein said moiety comprises a hisbdiee tag. 

1 49 - The composition of claim 1 48, wherein said hisiidine tag is at the H~te.rmi.nws of said 
peptide, 

1 50. T) ie composition of claim 1 47, wherein said solid support comprises a metal chelate and 
said peptide is attached to said solid support via binding of said moiety to said metal chelate. 

551 ' >% »pos ! >->m shs nmrem ad t<.< ,i molecule is 

i ! he composition « claim >7, wherein said > \< supper! is .5 liposome. 

153. Fhecomp alt on o at; - v rein 1 josom emprises at least one lipid 
> } s a reactive group. 

1 54. A composition, comprising cells snowing on a metal support, said metal support. 

npJi » 1 » o ur v 1 t t t 

metal support can be used as on electrode, 

in- ^ method, r - x> < s 



SUBSTITUTE SHEET (RULE 26i 



wo oo/4578-5 vmymmmsm . 

•• 64 • 

as , r >m n i i k. > 5C 

eapaotc o; a ' t i a cell sanace molecule ' d) a composition comprising aa electrode 
comprising growing ceils *aid cells comprising ai least m c, surface molecule: capable o.i 
interacting with said Hgand, 

M MtO ■> ! kk 



156. st i i 

I in - isn , I < t Oth 

to 

15?, The method of claim 155, wherein said colloid is a gold colloid. 

1 58. The method of claim 157 , wherein said gold colloid* prior to step (a), is treated so as to 
incorporate thiol groups 

15 

,( 5 n H oltt ut"<; no hp pn {< i t v n , kUsj< <. , s li hit 
monlx ;h a h a . ~> not : partner. 



1 60. The method of claim i 59. wherein., prior to step (a), said I i gaud is derivadned with a 
20 r.mao, thai coo mn 1 a a cat . o.Lw 

J« i Hn i -els J > j <. o -s v . <.> -not vn note 

162. A method, compnsmg: 
25 a) rr \ < 1 > a j a < mn 5 s - N ^ s ! _ wui 

' P> Mai) whh a cod suvdicc n a > caomdak done , ud ;-. camposuion 

eompnsmg an electrode . c growing ceils, satd cells comprising ai least ooe eed snriace 

t , s v. - x i , , 

f ing tone said colloids s s t is compos dot 

30 
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